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ARSSEN 


STEEL SHEET PILING 


Dock walls, wharves and jetties can be built quickly and 
economically in Larssen steel sheet piling and Larssen 
box piles. Many thousands of tons have been used since 
the end of last century, providing lasting testimony to 
the efficiency and durability of Larssen piling for this 
type of construction. 

The collaboration of our engineering staff 

is offered to engineers and contractors 

interested in piling or pile-driving plant. 


THE BRITISH STEEL PILING CO., LTD. 
10, HAYMARKET, LONDON, S.W.1 


Telegrams : Pilingdom, Lesquare, London 





Telephone: ABBey 1024/7. 
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‘ . ‘e A The Blaw-Knox Hydraulic Angledozer is the perfect tool for 
F as t er d I gq g in g — h au t in g — ‘ll um i in g clearing, filling and levelling. The hydraulic control ensures that 


the blade can be moved or held rigid to the required position. 


The dependable trouble-free performance of Blaw-Knox Scrapers has made 
them the favourite earth moving equipment. In every part these Scrapers 
are built to get jobs done on time. The special design of the blade ensures 
accurate cutting to grade. The Scrapers load to their maximum in a minimum 


time. The independently controlled tail gate clears out the bow] completely. 





SCRAPERS IN 4, 6, 8 & 12 CUBIC YARD CAPACITIES 
%* ANGLEDOZERS * BULLDOZERS x* RIPPERS & 
WINCHES FOR ALL TRACK-LAYING TRACTORS 


BELAW-TNOX LED occ cesccss ses es 














he Engineer 


LONDON, FRIDAY, OCTOBER 29, 1943. 








PUBLIC NOTICES 


BOROUGH OF DOVER 


@F BOROUGH ENGINEER 
PON TEYOR | AND WATER ENGINEER 


he Town ‘Council Invites 

APPLICATIONS for the above APPOINT- 
wT from duly qualified Civil and Water 
eers ©With Local Government experience, 
r lary of £800 per annum, ris by annual 
ae £50 e a maximum of £1000 per 
eo um, plus cost~ -of-living bonus, at present 
nm 4d. per annum, with free house and 
oa including rates, taxes, firing, and 


" private pupils will be allowed, but ao 





te practice: 
+ be Corporate Members of the 
aS il Engineers or hold the 
me of the Institution of Municipal and 


intment is subject to the provisions 
Governaees Sepplicant willbe 
successful applicant w 
os ical examinatio: 


rod to pase 4 duties and form of “application 
a tbtained from the undersigned on ‘eal 


stamped add Tyee de to whom app 


it be returned, sched 
vor,” or than Monday, 


or indirectly, will 


Town Clerk. 


18th October, 1943. 8470 


he at of Labour and 


NAL Ww aves invites sees 





'POINTMENTS 
it MTWAL an J MLECTRICAL ENGINEERS. 
he calitions Fequired for each appoint- 
it are 
(A) 


an ay “nd "Stimulate and Supervise 
Loeal ae gg in Ferro-Alloys, Car- 
bide potanine, rodes. a. be 
familiar with Metallurgical W 

be scolee with soe and 


experience 
Electrical Furnaces and Appliances would 
be an advan in either post and also 


rench. . 
cation of work Cairo or Jerusalem. 








(C. A. M. SMITH) 


(F. C. LEA) 





The Engineer 
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£600 to £700 per annum, ding to 
fications, and a local allowance of approxi- 
£405 married, a singh. 
pplicants should SO MeO MINISTRY OF 
IBOUR AND N. SERVICE, CENTRAL 
HNICAL D SCIENTIFIC REGISTER, 
XANDRA HOUSE, KINGSWAY, LONDON, 
the necessary application forms. 
nee number ©.1910A must. be quoted. 


SEE PAGE 9 


SITUATIONS OPEN 
RRIGATION ENGINEER REQUIRED by the 





ce. 

Salary £450, rising to £840 a year. Initial salary 
according to qualifications and experience. Free 
passages and quarters. Candidates must be 
Corporate Members of the Institution of Civil 
Engineers or hold an Engineering Degree recog- 
nised as granting exemption from Sections A and 
B of the A.M.I.C.E. examination and be capable 
of Preparing Schemes for Small Irrigation Works 
and Supervising their Construction.—Write, 
stating = and full particulars of qualifications 
and experience, to STRY OF LABOUR AND 
NATIONAL SERVICE, Alexandra House, Kings- 
way, London, W.C.2, quoting reference ee E.784. 

8480 a 





ACKAY (AGENCIES), LTD., Factors in 

. every type of engineering plant and equip- 

ment, importers and exporters of all types of 

similar equipment, with a constantly increasing 

turnover and large established facilities for 

handling same, have a ACANCY for a 

GENERAL MANAGER. The position carries 
considerable responsibility. 

tes must have first-hand b+ aaa of 

this type of 

least part 


appointment will necessitat 
between the provincial offices and Lo 
office of the organisation, with direct contact with 
suppliers, customers, and all Government Depart- 
ments concerned, and carries exceptional prospects. 
Applicants will only be considered from 
written communications in the first place, which 
should fully set out present position, salary, and 
exact appointment held, together with full details 
of age, education, and other relevant matters, and 
uld ad ‘For the attention of the 
Managing Directors,"” MACKAY (AGENCIES), 
Ltd. Col Colwall, Malvern, Worcs. 8498 a 











Bo _ Time 8t 
REQUIRED b: a 


‘ANAGER Ly 
Depa: y large estab- 
Salary about £1000. 


teal Works. 


iser. 
ence, qualifications, references, and 
2, The Engineer Office. 8452 a 


Post You Are Seeking May Not Be 
Advertised in this are gn Bl but qo not lose 
the Opportunity of Brin: its 
before all those who woul 
could employ you. An ye ba Rann in the 
“* Situations Wanted ’’ Column bey = be seen by 
all Leading ng Concerns for the cost of 
Four Lines 7 od oe “sAditineal Line. 
There way of covering so large a 
field for such a small charge. 





” 





SITUATIONS WANTED 








INDEX TO ADVERTISEMENTS, PAGE 55 








TCHELL ENGINEERING, LIMITED 
MITCHELL CONSTRUCTION COMPANY 


itchell - Engineering, 
LIMITED, ANNOUNCE that in future all 
VIL ENGINEERING and BUILDING WORK 
be earried out bythe under the name of THE 
TCHE CONSTRUCTION COMPANY, 1, 
ford Square, London, W.C.1, and 27, The 
padway, Peterborough. 
he new Company will give the same specialist 
vices on the erection of Power Stations and 
ling Towers as in the past, and will con- 
ue to carry out contracts for all types of Civil 
neering, Building, and ee ae 








SITUATIONS OPEN 


PIES OF TESTIMONIALS, NOT ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 


ADVERTISERS UNDER BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 

‘or the benefit of apelants. the pie meen 

Drepared to ao brief notices that vacancies 

filled, upon receipt of notifications from the 

Vertises, These wobites (limited to one line) 
| be tee of charge, and co-operation is 











MANAGER REQUIRED for 
-established meer of international 
ae ot ability in ity in Organisation and 
Standing initiative vo GE mality = be 


sidered, —~Address, stat: ence, 
liftcations, salary, and ing ae i The 
nee: eer Office, 8451 a 





TR vis CLASS ENGINEER and MILL MAN- 
GER REQUIRED IMMEDIATELY _ for 
“0 jue Mill; three years’ term. te 

references See Address, 
The Eager P6404 A 











THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 











La 


Pe oe Age B.Sc. (Special) 
(London), Sinxs’ SITUATION with reput- 
able company. Analytical research, experience 
chemical engineering plant and labour 

ment. Permanent progressive situation essential. 
—Address, P6413, The Engineer Office. P6413 B 





OST CONTROLLER, ACCOUNTANT, &c.— 
POSITION REQUIRED by Chartered 
Accountant (38), with conniderabsle executive 
experience in engineering and allied industries. 
Production and material control, personne 
— ment, production committees, &c., short- 
accounts, all costs, budgetary gontrol. a 
tensive reorganisation. Salary gg 
Address, P6409, The Engineer Office Pet00 





PUBLIC NOTICES 


SITUATIONS OPEN 





WEY VALLEY WATER COMPANY 
DISUSED PUMPING PLANT 


Tents are Invited for the 


oa WATERWORKS PUMPING 
:—(1) Garratt Loco. Over- 

ae an with Boiler, Superheater, and 
Condenser, approximate horsepower 90; (2) 
Cotton Ropes (7), Cotton Rope Drive, 22ft. 6in. 
en _. Clutch, Countershaft, and Pin 
exible 


es: Bearings 4 
Steps ; (3) Moss = Bp jiral Be 
r.p.m. 485/1455 ; SS Watford Electric A.C.S. 
eee Starter, 400 volts, 35 amps., 25 H.P., 


tems (1), (2), and (3) are at Tower Pumping 
stam Hindhead, item (4) at Hale Booster 
Station, Farnham. 
Sealed Tenders, “endorsed ‘‘ Disused. Pumping 
Plant,’ bearing no mark a the — 
must be delivered to the undersigned not 
than Monday, 8th day of November, 1943. 
The Company do not bind themselves to —_ 
the highest or any Tender: Payment must 
made before plant is removed from the Com- 
crs premises. 





F. C. POTTER, 
Secretary. 
Wey Valley Water Company, 
71, Castle Street, 


Farnham, Surrey. 8496 





IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 


RESTRICTION ON ENGAGEMENT ORDER 


Magee od MANAGER REQUIRED by 
oN. Chemical Works on casential 
a Ww. Region, employing a considerable 
constructional staff. A) pli- 
cant should be Graduates in ugh ngwede of 4 
neering and musi know! ol 
Boiler and ,Generat Piant, also M ical 
tandling Equipment ‘or Heavy Raw Matevinis 
Previous executive experience essential. Age 
33-38. The t is a permanent one and —— 

a substantial and ees salary.—Ad 

giving full of training and experience, 
also salary required, 8476, The een a ged 

A 























gp Rt agg ag 





etails, MMERCIAL STR 
, Ltd., Staffa "Works, Leyton, E.10. 
8446 a 








SITUATIONS WANTED (continued) 
Page 2 
AUCTIONEERS & VALUERS, Page 56 
BUSINESSES and PREMISES 
For Sale, &c., Page 56 
AGENCIES, Page 2 
FOR SALE, Pages 2, 4 and 56 
FOR HIRE, Page 2 
EDUCATIONAL, Page 2 
PATENTS, Page 2 
MISCELLANEOUS, Page 2 
MACHINERY, &c., WANTED, Page 2 
SUB-CONTRACTING, Page 2 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 











THE ENGINEER 





Oct. 29, ig 








Che Engineer 


Annual Subscription Rates 
(including postal charges) 





BRITISH ISLES ... ... ... £8 5 0 
| a sa 
Ee eee ee 
(except Canada) 
ADVERTISEMENTS 
Se as ee See 
per line up to one inch—minimum charge, 6, 
those ocoup: Sen ints ao Wanoe oh Bhs vate oh ta 
per inch. aahem. a ay ET 
case of advertisements under ‘anted.”’ 
} ag Ro MUST be ate by a remittance. 


rates for vertisements will be 
forwarded on application Glasuitien Advertisements 
cannot be inserted unl Seow before TWO 
o’clock on Wednesday aftern 


Letters relating to the prenas us and the Publish- 


AGENCIES 


SUB-CONTRACTING 





MISCELLANEOUS 








GENTS REQUIRED, with Good Connections 
with Steam Users, for the Sale of our 
Products for the Treatment of Boiler Feed a. 
—Address, P6376, The Engineer Office. P6376 D 





eae and IRONFOUNDERS, with 
travellers in — with all principal 
operators of passenger omnibus and ulage 
services, DESIRE. my CONTACT FIRMS with 
view to Handling Additional Lines of interest 
to above.—Write, Box 21, H. Smith and 
Son, Ltd., Exchange Street, Sheffield, aa. 

D 





MACHINERY, &c., WANTED 


V JANTED, CIRCULAR SAW BENCH, About 
6ft. by 3ft., fixed table with 36in.-40in. 
== either fixed or fast and loose pulleys, plain 
r ball bearings; saw guard and riving knife 





vend, canting fence optional. Licence 
No. 151. Particulars.—Address, 8477, The Engi- 
neer Office. 8477 F 





ing of the Paper are to be add: d to 
the lisher ; eS agg tte were ra 
to the Editor of THE ENGIN 


Address, 
28, Essex Street, Strand, London, W.C.2. 


‘* Engineer Newspaper, Estrand, London.’’ 


Tel:, Central 6565 (10 lines). 


Es 


wr. Belt-Driven ATR COMPRESSOR, 
40/50 cu. ft., pressure not less than 100 Ib., 

with suction unloading valve, also air receiver.— 

Address, 8489, The Engineer Office. oF 





TANTED, Small BAND SAW SHARPENING 
MACHINE. Licence No. 151. Particulars. 
—Address, 8488, The Engineer Office. 





SITUATIONS WANTED 


IEF INSPECTOR, A.I.D. Approved, Quali- 
fied engineer with long and varied experi- 
ence, used to training and controlling large staff 


of mixed labour.—Address, P6407, The Engineer 
Office. P6407 B 








ST ACCOUNTANT, 25 Years’ Practical 
IRES 





es and = PRODUCTION ENGINEER, 
ears, immediately available, 
ME caeceein in D.O., workshops. 
progress and development, &c., _ — and 
light “mechanical engineering, a 
qualifications ;° similar POST “REQUIRE 
Address, P6403, The Engineer Office. ee B 





INGINEER, A.M.I. Mech. E., with Extensive 
executive experience in design, ss 
and sales, is open to RECEIVE OFFERS where 
responsibility is required.—Address, P6412, The 
Engineer Office. P6412 B 


eS . Inst. B.E.,  A.M.I. Mech. E., 
CAN BE AVAILABLE for MANAGERIAL 
POST requiring wide 


rience; part Con- 
tinental, managerial, technical, ractical, heavy, 
medium, light production; organiser, = 
reducer, expert too] designer, modern mi 

mass. production ; highest testimonials.— 
Address, 8463, The Engineer Office. 8463 B 








ING. EX., M.N., One Company Since 1913, 
22 years chief, free, N.S., excellent * 
REQUIRES responsible progressive SHORE 
POSITION.—Address, P6405, The Engineer 
Office. P6405 B 


INGINEER (25), 





Well Educated, Apprentice- 
ship, D.O. and works experience, accus 
tomed responsibility, presently assistant to con- 
— engineer (contracts terminated), WISHES 


yy snes, HACK SAW, to Cut 10in. Joists ; 
also Single-Ended PUNCH and SHEAR- 


ING MACHINE with ANGLE CROPPER, fin. 
capacity. Particulars.—Address, 8501, The Engi- 
neer Office. 8501 F 





Ww4t. ONE SET ROTARY a 
HINE, to cut up to tin. 
Price and full particulars to COX Rn SANKS, 
Ltd.; Hurlingham Wharf, Carnwarth Road, 
S.W.6. 8473 F 





Steel Plate Frame PUNCHING, 

SHEARING, and SECTION CROPPING 
MACHINE, #in. or fin. capacity. Licence 
No. 151. Particulars.—Address, 8478, 7 — 
neer Office. 


Ww TED, 





We. 7/8-Ton STEAM LOCO. CRANE, 
4ft. 8tin. gauge, os wheel base, long 

jib. In working condition.—Address, 8474, 

The Engineer Office. 8474 F 


LFRED HERBERT, Ltd., Coventry, PAY 
BEST PRICES for SECON D'HAND 
MACHINE TOOLS in good condition by first- 
class makers. 
Write, wire, or "phone, and our representative 





will call. Authorised Dealer’s Certificate No. 71. 
*Phone: 88781 (20 lines), Coventry ; ;  Tele- 
grams : “ Lathe, Telox, Coventry.” F 





We are licensed by. the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD. 
359, EUSTON ee. LONDON, 


Telephone No. - EUSton 468! (10 lines). 








oper aa Phage P6408, ee Telegrams: ‘‘Bescotools, Norwest, London.” 
Se ccen an Cae 8 i 
vertising umn, a Sma " 
Anno t the “‘ Situations UCATIONAL 
Column will Quickly and Economically Produce 
the Right ae een of ‘a. at the same 
time Eliminating of Effort, Waste of CREATIVE PIONEERS OF 


Time, and Waste = portunity. The ¢ is 

ye each “iaditional Eine, 

6d. Box . extra, which includes 
nw of all ome” 





ONOURS GRADUATE (Camb.), with Admin. 
Diploma, thorough practical knowledge of 
conveyor. and elevator work, SEEKS POST 
where personal initiative and organising ability 
are required. Aged 24. Exempt.—Address, 
P6401, The Engineer Office. 6401 B 





N ECHANICAL STRUCTURAL ENGINEER 
1 (42) REQUIRES EXECUTIVE POSITION ; 
27 years’ practical, technical and commercial 
experience, estimating, design, planning, pro- 
duction, erection, light, medium general engi- 
neering.—Address, P6411, The un -* Office. 
11 8B 





ECHANICAL ENGINEER, A.M.I. Mech. E., 
SHORTLY 


4 s AVAILABLE ; commercial, 
practical, technical, experience, British and 
U.S.A. firms.—Address, P6386, The Engineer 
Office. P6386 B 





EC HANIC. AL and ELECTRIC ‘AL ENGINEER 
‘FREE *’; 30 years’ experience public 
supply, installing diesels, transformers, mains 
(H.T. and L.T.) overhead and underground.— 
Address, P6400, The Engineer Office. P6400 B 





| gies PICTURES for Engineering Research 
and instruction. CONTINENTAL EXPERT 
WANTS _ suitable ‘APPOINTMENT. — ae 
address, P6406, The Engineer Office. 





mg REQUIRED as PRODUCTION 
ANAGER or PRODUCTION —ENGI- 
NEER- over 20 years” experience, technical and 
practical ; sound knowledge modern production 
methods and organisation ; min. salary, £800.— 
Address, P6387, The Engineer Office. P6387 B 





IQS) TEACHING By .PosT 
offer unequalled instruction in 
all branches of Engineering 
paw Bnd gg aS Special and Free Booklets are 
~ ae “* Engineering 8! 
** “Motive Power 
Refrigeration,” ‘“‘ Fire, 
nautical sy ical 
“bg oe ene *; Marine Mining 
neering,” an ios Sanitary neces 
Write for any one (or more) oe or for 
the willing services of our —%) 


We have special terms for men in H.M. Forces, 
INTERNATIONAL CORRESPONDENCE 
SCHOOLS, Lid, 

199, International Bidgs., Kingsway, hasten, 








35 FIRST PLACES 


and HUNDREDS of PASSES 


in the A.M.1.C.E., A.M.LM.E., A.M.LE.E., 
A,F.R.Ae.S., A.M. — C.&G., ete. 


have been ngalned by student per al Bg dry at h oe 
with The 
our best oe to PR pyr most earn 

Courses. Write to-day for “‘ The Eee s 
Guide to Success,” containing the a. ‘8 
widest choice of Engineering Courses—over 
—covering all Sennehae—Macheuionl, Hiectrical, 
Aeronautical, Wireless, Civil, Chemical, &e., and 
which alone "gives t the Regulations governing 
admission to the Recognised Institutions. The 
T.1.G.B. guarantees training until successful. 


The TECHNOLOGICAL INSTITUTE OF GT. BRITAIN 
76, Temple Bar House, E.C.4. 














WANTED 


‘APACITY AVAILABLE for PRODUCTION 

CENTRE LATHE turning up to 8in., 
Milling ahd Shaping.—Address, 8490, The Engi- 
neer Office. 8490 MW 








TILLETTS, 155, Romford Road, London, E.15. 
(MARyland $110 and 2701.) 8151 uw 


INGINEERING ORGANISATION Has CAPA- 

CITY for DESIGN of SPECIAL MACHINES 

and PROCESSES. Can give valuable com- 

mercial help for suitable ee PR 
P6402, The Engineer Office. 6402 MW 


PRINTS 


BLACK AND WHITE 
(Ozalid Process) 


SEND YOUR 


TRACINGS 


TO 
LONDON PHOTOCRAFT LTD., 


46 and 47, CHANCERY LANE, W.C.2, 
ol Spt HOLborn 5825, for messenger 








FIRST-CLASS WORK. 
a CHARGES 
FICIENT SERVICE. 
P6228 Mw 





ACHINING WORK. | us . in 
CENTRE - 
cantata “eed medium-sized a MILLING. 
work 

THE LONDON ELECTRIO FIRM, Croydon 

(UPLands 4871). $217 Mw 
AGHINING WORK REQUIRED or 
Smail Lots, suitable for Centre Nath (Sin. 


~~ a, ., Slottars Drills, Shapers, Planers, 
GERS, Lid., Wincobanik,” 8h “Shetield 








UICK DELIVERY OFFERED in JIGS, 
TOOLS, and PRESSWORK. —Hounslow 
6214. 8500 Mw 





OFFERED 


TRMS HAVING MACHINING CAPACITY 
AVAILABLE are INVITED to SEND 
DETAILS.—Address, 9048, The wane Office. 
MO 











Aes. Now Considering i, 
ri tenes would like to st 

any FIR ith apeeky for 8UILD 

clean MACHINE T weighing 

tons.—Address, 8499, The Engineer Office @ 


é i 


Las and Well-Equipped EN 
Ae ERN with comm: relat oe 
aainn facilities WISHES (oO QNTACT 
NEW PATENTS and INVENTORS on 
basis.—Address, 8492, The Wngineer 
























8402 


CLEANING CLOTHS 


CLEANING CLOTHS, suitable for 
<s available for Munition af 
ng Works and o Factories 

essential work. s 

Send order on official forms or letter 
heading and forward wit! remittang 
8$d. each. ie 
Pi Fes of 10 dozen or more, 8g, 94, be 


In lots of 50 dozen or more, 83. per doze, 














JOHN HAWKINS and SONS, Ltd, 
E. Dept., Greenbank Mills, Preston, Lag 





STABLISHED CONCERN WISHES toy 
TACT PERSONS with Inventions o 
with a view to Negotiations for Deve 





Write, Box 940, Reynells, 44, © 
W.C.2. or 
HIGH-SPEED STEEL * 
TOOL AND CUTTER HARDENING. 











36-Hour ur Delivery. 


WATOEAIA, ENGINEERING COMPANY, 
3, Great Suffolk Street, 8.E.1. 
967 





pow | DEVELOPMENT.—A GROW 
RKS in South Wales and the Mid; 
employing some 600-700 people, with P 
capacity over a wide range, medium engine 
ar ne. treving-eiien, * skilled in desig, 
tools, and fixtures, large tool 
j bering large range of capstans up to 4tin 
and automatics, planers, horizontal and 
millers, centre lathes to swing w 
borers, &c., with a_ highly skied 
coupons to work to fine limits, are am 












= have no yn eapad 





PATENTS 









Discussions ladly arranged and full details 
vided. —Aadren, 9741, The Eocene ta 
va 








ATENT 435,958, “* et a in Dental 


Units."—OWNERS DES to MEET 
all DEMANDS for these Units a INVITE 
poh am from Manufacturers and _ others 
competent to ASSIST in COMM - 


PLOITING INVENTION. —Write first instance, 
Messrs. DICKER, POLLAK, MERCER, TENCH, 
and MEYER, Chartered Patent Agents, 20-23, 
Holborn, London, E.C.1 8483 H 


poms DEVELOPMENT. 
GROUP of CONTINENTAL W 
would like to CONTACT BRI 
with «a view 
favited by established “engineering. fim 

vi y es 

and to be addressed 8385, The Engineer ( 
marked Ref. FJH 83% 









HE PROPRIETORS of a 
. No. 491,334, dated May 1937 eating 
to remprovements in Winches. and BRITIS 
PA No , dated October 15th, 1938, 
relating to ‘* Improvements in Mechanism for 
Paving out Hi Hoisting Lines,’’ are DESIROUS 
G inte ARRANGEMENTS by way 
of a LICENCE or otherwise on reasonable terms 
for TENTS and ¢ of EXPLOITING the above 
Sag and ensuring their —, working 
Britain.—Inquiries to SINGER, 
EHLERT. STERN and CARLBERG, ater 
Building, "New York City 17, N.Y., U. S.A . 
H 
HE PROPRIETO of HEDGES’ PATENT 
Pn org f ‘ Internal Combustion 
re DESIROUS of ENTERING into 
RREOTIATIONS for the GRANT of a LICENCE 
under this Patent or to TREAT for SALE of the 
PATENT outright.—Full particulars may be 
obtained from WITHERS and SPOONER, 
Chartered Patent Agents, 148-150, Holborn, 
London, E.C.1. 8472 H 


HE eit ag ~ of BRITISH PATENT 
No. 411,025, relating to ‘* Screw. Thread 
Cutting ‘Die Heads,”’ are DESIROUS of ENTER- 
ING into ARRANGEMENTS by way of 
LICENCE or otherwise on reasonable terms for 
the purpose of EXPLOITING the same and 
ensuring its full development and practical work- 
ing in this country.—Interes parties who 
desire a copy of the patent specification and 
further particulars should apply to ARTHUR W. 
PARFITT, of Stafford House, Norfolk Street, 
London, W.C.2. 8493 H 








FOR HIRE 


‘eee? FOR HIRE. 

9 or 6-Cwt. NEALS Cranes, 1} H.P. Lister 
Petrol Engines. Manual Traverse and Slewing. 
Rail or Rubber Carriage Wheels. Height to 
centre top sheave lift. 

10-Cwt. STAFFA Cranes with 4 H.P. Lister 
— Engines. Height 15ft., or with special 


35ft. 
COMMERCIAL STRUCTURES, Ltd., Staffa 
Road, Leyton, E.10 (LEYtonstone 3678). ‘ 








K 





IPPING LORRIES FOR HIRE, 5 and 4-Yard 
Fordsons in good condition, with drivers. 

Preferably near London.—C.S., Ltd., Staffa 
Works, 6.10 (LEY 3678). 8487 K 








‘et yee with ‘* TREFOLEX,” 
= ox Cutting Lubricant. 
increasing number of engi 
tS ed ite for samples 
Vv. ISH CO.; Ltd., Treforest Trading 
near Pontypridd, Glamorganshire. 98 


T If you are unable to obtain a Board of! 

[om your eld saskian mine coed ft 
t. © We will loan you s 

while ‘rebuilding your. Wi 

We holds licence to purchase your 

machines ; 200 machines in stock, all 


lengths. 
117, Fleet Street, London, E.C.4 
7162, 4986). cm 





















BLISHED FERROUS and } 


Chesterton, Stoke-on-Tren 








FOR SALE 


TERTICAL SPENCER HOPWOOD Wal 

TUBE BOILER, 120 Ib. pressure, new 4 
heating surface 477 aq. ft., grate area 18.7% 
nap oi capacity 2740 per hour steaming, 
Complete with fi and mountiss 
NEWMAN INDUSTRIES, Ltd., Yate oe 

(j 











GEEN MOSS 


(Irish Sea Moss). 
are Authorised Importers of (at 
Moss from Eire, “nt 3 we shall be P 
quote you for your requirements 
| A supplies available. 
enquiries to : 
C. al co., 1 
use, 10, Eastc 


oie = House, oy ey 
MANsion House 7669 ; na 
”“starsbris, Bilgate, London. ad 
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For continuation of Small Advert 
ments see page 4 
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The L.N.E.R. Scarborough Collision 


Tue report of Major G. R. 8. Wilson to the 
Minister of War Transport on the inquiry into 
the collision which occurred about 10.57 a.m. 
on August 10th, 1943, at the Scarborough 
termina! station in the North-Eastern Area of 
the London and North-Eastern Railway, has 
now been issued. It will be recalled that the 
9,5 a.m. express passenger train from Hull, which 
was running 20 min. late, should have been 
received into No. 3 platform line, but it was 
wrongly divertad by the station-box signalman 
in No. 5 line, where it struck the leading coach 
of the 11.18 a.m. ordinary passenger train for 
Hull, which was standing in this platform wait- 
ing for its engine. The coach was fully loaded 
with a military detachment, and four soldiers 
were killed, six being injured and detained in 
hospital, while a further twenty-two were 
discharged from hospital after receiving atten- 
tion. The remaining coaches were also well 
loaded, but only one passenger in them com- 
plained ofslight shock. There were no casualties 
in the express. After describing the accident, 
the roads, and the signal arrangement, Major 
Wilson concludes that there can be no doubt 
that this unfortunate accident was brought 
about by the failure of Signalman W. H. Scholes 
to concentrate his attention on a simple series 
of lever movements. It is especially to be 
regretted that on this occasion he failed to 
make his customary use of the lever collar, 
which affords protection against inadvertent 
lever movements, in addition to its function as 
a reminder of line occupation in the absence of 
more positive safeguards. Major Wilson states 
that the accident would have been prevented 
if there had been track circuits in the platform 
lines locking the relevant incoming signals. The 
absence of such equipment is an exception, but 
there is an excellent view in the case of most of 
the platforms, three of which are at present 
out of use. Track circuits are provided on 
Nos. 1 and 2 platform lines, as they cannot be 
readily seen from the Palgrave box from which 
they are signalled. The need for station recon- 
struction is appreciated by the company, and 
when this is put in hard, opportunity will be 
taken to provide a modern colour-light system 
with all appropriate safeguards. If this is not 
done, then track circuiting should be extended. 

Empire Air Policy 

In the course of the debate on Empire air 
policy, which took place in the House of Lords 
on Wednesday last week, Lord Beaverbrook, 
the Lord Privy Seal, said that estimates differed 
as to the number of aircraft which would be 
employed in British civil aviation after the 
war. One was 1000 aircraft for Great Britain 
and another was 15,000 aeroplanes throughout 
the world. His own estimate was perhaps 2000 
aeroplanes for Great Britain. There would be 
much progress in America, which held a leading 
position in air development before the war, and 
in Canada air t rt was doubled almost 
every year. The figure of 2000 aircraft for this 
country, which was his own estimate, would not, 
he felt, afford a great basis for the production 
of aircraft after the war. At home, our imme- 
diate duty would be to equip ourselves as soon 
as we could with civil aircraft. We were for- 
tunate to have the findings of Lord Brabazon’s 
Committee, which dealt with the engines and 
aircraft which were required for our post-war 
operations. So far as the Empire was con- 
cerned, we must collaborate with the Dominions, 
India, and the Colonies. The recent Conference, 
Lord Beaverbrook went on to say, had sat for 
two and a half days, and talks had been con- 
ducted with representatives of India, the 
Dominions, and the Colonies. The conversa- 
tions were necessarily of an exploratory and 
informatory nature, and the Conference did not 
commit in any way the Governments con- 
cerned. Its conclusions, moreover, could only 
be of a provisional nature. But with all those 
qualifications the Conference had reached 


We were going to try to obtain better and fuller 
distribution of goods and of industry. It would 
be necessary to accept whatever modifications 
were needed in our present industrial system in 
order to bring about those desirable ends. By 
full employment, Sir Cecil said, he envisaged 
a state of affairs in which persons who were 
willing to work no longer had to face the awful 
prospect of long-term or even as it seemed in 
the past permanent idleness, but who, during 


A Seven-Day Journal 


for testing Empire opinion in relation to Empire 
civil aviation. The Government hoped to go 
forward at once to an International Conference. 
They must wait on the United States of 
America and particularly on Russia. A bright 
side to the picture was the North Atlantic 
service launched in 1940-41. In 1940, 100 civil 
pilots were recruited from Britain, Canada, and 
the United States. In 1941, 200 further pilots 
followed, and in the spring of 1941 the service 
had been handed over to the Air Ministry and 
had been operating successfully ever since. 


Aircraft Searchlights and U Boat 
Warfare 


Towanrps the end of last week, it was revealed 
by the Air Ministry that, in the intensive anti- 
submarine operations which have been carried 
out by Coastal Command in conjunction with 
the Royal Navy, effective use has been made of 
powerful searchlights mounted in aircraft, 
which, it is stated, have been in use for more 
than a year. The use of this new weapon has, 
it is stated, been the keystone of success in the 
air offensive against U boats in the Atlantic, 
where a high percentage of sightings and attacks 
has been achieved in darkness. Before the 
searchlight attacks, it was usual for the sub- 
marines to submerge by day and to surface 
with reasonable security at night, with the 
object of charging their batteries. For some 
months, however, they have not been safe by 
day or by night, largely owing to the attacks 
made by aircraft equipped with searchlights, 
which can patrol between dusk and dawn. The 
searchlight is installed in the aircraft in such a 
position that. it does not blind either the pilot 
or his crew, but at the same time it throws on 
the water a beam many million candle-power 
in strength. In the beginning, difficulties had 
to be surmounted in connection with the fitting 
of such a large power searchlight, and the pro- 
vision of current to operate it. With the 
co-operation of the Admiralty, an aircraft was 
placed at the disposal of Wing-Commander 
H. de V. Leigh, O.B.E., D.F.C., and as a result 
of satisfactory tests more aircraft were allocated 
for searchlight duties. - Many squadrons of 
aircraft so fitted have since come into service 
and are known as the Leigh Light Anti-Sub- 
marine Squadrons. They have played an 
important part in the bettle against the 
U boats. Wing-Commander Leigh selected the 
pilots and crews for these new squadrons, and 
supervised their training. He was a pilot in the 
R.N.A.S. during the last war and is also a 
trained engineer. He volunteered for service in 
September, 1939, and was posted to the head- 
quarters of Coastal Command as a staff officer. 
He won the D.F.C. during the last war and was 
awarded the O.B.E. in January, 1943. 


The Problem of Full Employment 


THERE was a conference of the Institute of 
Industrial Administration at the Waldorf Hotel 
on Saturday, October 24th, at which repre- 
sentatives of the Government Departments 
interested in production and the Trades Union 
Council were present. Sir Francis Joseph 
succeeded Lord Davidson as President of the 
Institute. The principal speaker on Saturday 
was Sir Cecil Weir, the Director-General of 
Equipment and Stores, Ministry of Supply, who 
said that victory could be as being 
assured, and steps should now be taken to 
implement our post-war policy. An important 
factor was the making of a sincere and genuine 
attempt towards attaining full employment. 





unanimous agreement on every issue which had 
been presented to it. Those issues were adequate 





temporary periods of unemployment, will receive 
unemployment benefit at reasonable subsistence 


‘take about nine months. 
of salving the ship was stated to be about 
£750,000, and it has now risen to close upon 
£1,000,000. A large sum of money will have 
to be spent on the conversion of the ship, but, 
even taking into account the high cost of 
salvage, the total will, it is expected, be much 
less than the cost of constructing a troopship 
of equal size. 


rates, and who must be prepared to undergo, 
where , training for other work than 
that to which they had been accustomed. 
There would, Sir Cecil continued, have to be 
some pool of temporary labour available for 
switching from one industry to another. That 
placed obligations not only upon the employers 
and the State, but also on trade unions. Full 
employment could not be achieved satisfac- 
torily without some control of the location of 
industry. A decision by the Government to 
apply such a principle should not long be 
delayed. If small firms were to hold their own, 
they should set about making themselves as 
efficient and well managed as large firms. 


London’s Water Supply 


SPEAKING at a meeting of the Metropolitan 
Water Board, which took place on Friday, 
October 22nd, Mr. Herbert Morrison, the Home 
Secretary and Minister of Home Security, made 
appropriate reference to the work which had 
been done by the Board in preparing for possible 
air attacks on London’s water supply. What 
had been done, he said, redounded to the great 
credit of the central authority, as well as of 
, ‘nose who directed our public services. Before 
anyone could imagine what the bombing of 
London would be like, plans were drawn up to 
deal with the effect of raids upon the water 
supply and other services.: We had sound plans 
before the battle was begun, and we had 
improved our organisation and arrangements— 
but at a cost. The enemy, Mr. Morrison said, 
was buying his experience at a far heavier cost. 
Repair problems had been tremendous. i 
the raids of September and October, 1940, over 
3000 water mains had been damaged, but by 
the end of October nearly 3000 were repaired. 
That excellent work was carried out, not only 
by the devotion of the repair men on the spot, 
but by reinforcements of highly skilled workers 
from other water authorities, some coming 
from as far away as Scotland. Not only did the 
Metropolitan Water Board provide the water 
by which Londoners lived to fight, but it also 
provided the essential weapon with which the 
enemy fires were fought. All the courage of the 
civil defence workers and the people and all 
the elaborate fire-fighting equipment, would 
have been little more than useless without 
water. We should have to wait, Mr. Morrison 
concluded, until after the war before the full 
story could be told of how water was directed 
by ingenious, unexpected, and- often very un- 
conventional means to where it was urgently 
needed for fighting fires. 


Salving the U.S.S. “Lafayette” 


In a Journal note of August 13th we recorded 
the raising of the U.S.S. ‘‘ Lafayette,’ formerly 
the French Line flagship, the ‘‘ Normandie,”’’ 
from the bed of the Hudson River. ' About that 
time she had a list of about 45 deg., but work 
upon her has now reduced that list to only 
1 deg. or 2 deg. It may be said that the work 
of salving, which has been so ably carried out 
by Captain B. F. Manseau, of the United States 
Navy, is now completed, and before long the 
ship will be officially handed over to Rear- 
Admiral Kelly, who is the Commander of the 
New York Navy Yard. The work of dry- 
docking and refitting the ship for trooping 


purposes, which was the original intention before 


the disastrous fire, will be resumed, and should 
In August the cost 


It is probable that from now on 


little will be heard of the “‘ Lafayette,” which, 
when completed, will join the ‘“‘ Queen Mary ” 
and the “‘ Queen Elizabeth ”’ in carrying troops 
to all parts of the world. It will be remembered 
that these ships have from time to time been 





reported in various ports, but no other mention 
of their movements has been made. 
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Salvage at Pearl Harbour 


(By an American Correspondent) 


No. Il—(Continued from page 320, October 22nd) 


SALVAGE WorRK 


HE reclamation work that was taken in 


hand on the injured ships immediately 
following the departure of the raiding Japan- 
ese may be broadly classed under two head- 
ings—repair and salvage. It has been 





submergible pontoons, and the Pearl Harbour 
Navy Yard was fortunately supplied with a 
considerable number of modern pontoons of 
this type, which could be made use of in 
righting and bringing the “‘ Oglala ’’ up from 
the bottom. The ship was sunk on her star- 
board side, and chain slings secured on deck 












plugged, and a cofferdam was built around 
and above the main deck, high enough to 
permit the ship to be. pumped out sufficiently 
to shift her to a dry dock for complete drain. 
ing and repairing. Comparatively speaking 
the handling of the “‘ Oglala ” was a job of 
moderate magnitude, and was disposed of 
quickly. 

The first of the battleships to be salvaged 
was the ‘‘ Nevada,” which, as already 
related, was grounded purposely by her 
commander to save her from foundering and 
capsizing, and was manifestly the easiest to 
refloat and. to make ready for sea service 
again. Even so, the job of getting her afloat 
and to dry dock entailed much work. She 

















U.S.S. 


asserted officially that in important respects 
most of the vessels which have been restored 
to active duty were better fighting units 
when sent to sea again than they were when 
they were exposed ‘to the Japanese attack. 
This probably means that they received some 
betterments in both their offensive and 
defensive equipment, and were otherwise 
made to reflect promptly the lessons driven 
home by the enemy. 

Of the five battleships that required re- 
floating, three of them—the ‘“ Nevada,” 
“ California,” and “ West Virginia ’—re- 
mained upright, but the “ Oklahoma” and 
“ Utah ” have involved greater difficulty in 
their reclaiming, because they capsized and 
necessitated righting before refloating. The 
“Nevada,”’ ‘‘ California,” and “‘ West Vir- 
ginia ”” were the first of the capital ships to 
be raised. The “Oklahoma” has been 
righted, and probably by the time this article 
is printed the ship will be afloat. The 
“Utah ” will be the last of this group to be 
righted and refloated, and the procedure 
followed in dealing ‘with the ‘‘ Oklahoma ” 
will, in all likelihood, be used in dealing with 
the ‘‘ Utah.” The ‘“ Oklahoma,” so it is 
reported, will be refitted for service, but just 
what will happen in the case of the “ Utah ” 
has not been announced. 

The tidal range at Pearl Harbour is a 
limited one, not exceeding 2ft. and high water 
occurs twice every twenty-four hours. 
Ordinary buoyant pontoons for lifting are of 
little avail there, and could not be used to 
advantage. in righting and refloating the 
minelayer “Oglala.” It will be recalled 


that the U.S. submarine “‘ E-4,” which was 
sunk outside the harbour of Honolulu early 


**WesT VIRGINIA’ 


and secured at the required depth, and then 
blown, the pontoons exerted sufficient buoy- 
ancy to roll the “ Oglala ”’ and to bring and 
to hold her upright. While in that position, 





in'1915, was finally raised with the aid of 


all hull openings admitting water were 


SUNK ALONGSIDE U.S.S. 


** TENNESSEE "’ 


near her upturned port rail were carried; had been somewhat severely damaged by the 
thence around and under the craft and| fiercely concentrated attack that prevented 


upward to the submergible pontoons placed | her getting clear of the harbour. 


As would 


over the craft’s starboard side. When sunk' be expected, she was first lightened by remov- 

















Bow OF U.S.S. ‘‘CALIFORNIA’’ BREAKING WATER DURING SALVAGE 





ing all possible materials and weights that 
could be put ashore ; then hull openings and 
wounds below water were plugged or sealed 
with patches ; and, finally, wrecking pumps 
were placed aboard to unwater her, so that 
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she could be towed into dry dock, where she 
was again made ready for active duty with 
commendable dispatch, despite the many 
things that had to be done to effect her 
rehabilitation. 

The refloating of the battleships “ Cali- 
fornia’ and “ West Virginia,” which were 
sunk in deep water, but remained upright, 

was handled by a different method from that 
employed in refloating the “ Nevada.” The 
“ California,” of 32,600 tons, has an overall 
length of 624ft. Her much-damaged fore- 
body was submerged and rested on the muddy 
bed of the harbour, and the vessel could not 
be raised until her ruptured shell had been 
temporarily closed with steel or wooden 
tches secured in place by divers, and, 
further, until the submerged forebody was, 
in effect, extended above the surface of the 
harbour by enveloping it with a timber 
cofferdam securely bolted to the skin plating. 
With the completion of those preparations, 
the “ California ’’ was unwatered by pumping 
until she was afloat again and had a draught 
that would permit her to be towed into dry 
dock for cleaning and repairing. Fortunately, 
the large force of workers required for this 
ose was available at the naval station. 
The refitting of the ‘“ California,” of more 
recent construction than the “‘ Nevada,” was 
somewhat more prolonged than that required 
in the older ship, because the newer vessel 
had the turbo-electric drive, and sea water is 
very damaging to dynamos and motors, 
conductors, &c. 

The “ West Virginia,” a sister ship of the 
“California,” was sent to the harbour 
bottom by bombs and torpedoes, which ripped 
large holes in her side exposed to the open 
harbour, and while in many respects she was 
refloated in much the same way as the 
“ California,’ still some of the work differed. 
The main departure was that divers had 
much to do inside the sunken ship in clearing 
away shattered and twisted steelwork injured 
by somewhat numerous torpedo hits. These 
operations had to precede the applying of 
temporary Fyre and the attachment to 
the hull of the lower parts of cofferdam 
sections raised upward above the surface of 
the harbour. The divers, in doing the tedious 
and often hazardous work of clearing away 
the shattered steel, made effective use of sub- 


hydrogen and oxy-electric types—and also|air and electric current for the operations in 
employed to advantage various pneumatic! hand, and units of the same kind were made 











tools capable of operating efficiently under 
water. Portable compressors and mobile 
electric generating units supplied the needful 








TOWING U.S.S. ‘‘CALIFORNIA’’ TO DRY Dock 


use of during the subsequent work done in 
dry dock. 





(To be continued) 








No. XXXIII—(Continued 


Krupr’s ARMAMENT AND ENGINEERING 
Works 


N an earlier article, published in our 
issue of December 12th, 1941, we des- 
cribed the town and district of Essen, and 
gave some general particulars of the lay- 
out and equipment of the main cast steel and 





aqueous metal-cutting torches—both oxy- 


engineering works of Friedrich Krupp A.G. 








** West VIRGINIA’? IN DRY DOCK 





Air Force Targets 


from page 445, June 4th) 


and the modern blast-furnace plant, steel 
furnaces, and foundry at Essen-Borbeck, at 
the extreme north of the main Essen factory 
site, near Vogelheim, on the Rhine-Herne 
Canal. This huge arserial was one of the key 
points in the Nazi war economy, and the 
enemy had no illusions about the necessity 
for its protection. The Ruhr defences sur- 
rounding Essen mounted more than 1000 
A.A. guns, including 300 of 3-7in. or more, 
beside several hundred night fighters. It 
was, in fact, the most formidable target in 
Germany, and until this year Bomber 
Command had not the strength to deliver a 
“ saturation ’’ assault of the necessary weight 
and sustained power. A number of small raids 
and several isolated attacks of considerable 
weight had been made on Essen in 1941 and 
1942, but the damage they did could never 
be decisive. They could not be kept up and 
their effect was soon offset by the highly 
efficient system of repair. 


The year 1943 found Bomber Command at 
‘last getting into its stride, and on the nights 
of March 5th/6th and 12th/13th Sir Arthur 
Harris struck two smashing blows at Essen. 
Nearly 1000 tons hit Krupps on each occa- 
sion and the results fully justified his belief 
that it was possible to paralyse such a target 
by air attack. The great experiment was 
therefore continued.. Two more heavy 
attacks were made in April, and a fifth in 
May, when Essen received four times the 
weight of bombs which were dropped in the 
heaviest. raid on London. The sixth attack, 
which was made on the night of Sunday, 
July 25th, and early on the morning of 
Monday, July 26th, was the heaviest 
made on this important target. In:it, 2000 





tons of high-explosive and incendiary bombs 
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BOMB AND FIRE DAMAGE AT KRUPP WORKS, ESSEN 
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Damage and Destruction 
Resulting from Raid 
25 - 26 July 1943. 
sweated Superficial Damage. 


Cumulative Damage from 
Previous Attacks. 


YY, ®evairs and Reconstruction. 
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OF KRUPP WORKS 


16.—Probable pump-house 


21. 
Ltd gg shops 


were dropped in the short time of 50 min., 
the zero hour being 12.25 a.m. By the end 
of the attack smoke was rising to a height of 
over 20,000ft., and several large explosions 
had occurred. 

From the photographs, which were taken 
after this last heavy attack by a reconnais- 
sance aircraft, it has now been possible to 
survey accurately the great damage done to 
the Krupp works and in the districts sur- 
rounding the town centre and the suburbs. 
The relation of the main cast steel and engi- 
neering works to the town of Essen and to 
the surrounding railways and the Rhine- 
Herne Canal and the Emscher Canal is 
clearly shown by the sketch map which we 
reproduce in Fig. 1. The damage, as 
assessed from tine photogr , is severe and 
is centred on the main crap p works, but, 
also extends in an elliptical Form from. the 
south-east of Essen, near Rutténscheid, to 


lp a8 geste a 9 


any rate, this sania part of the works was 
inactive. It was revealed that part.of the 
roof of the steel furnaces had been destroyed 
by a direct hit, and that an overhead travel- 
line crane on the gas producer plant was 
probably put out of action or destroyed. 
Many craters were shown on the various 
railway sidings, which connect this plant 
with the main cast steel works at Essen. In 
particular, a group of dispatch sheds was 
severely damaged. 


Cast ST2EL AND ENGINEERING WorkKS 
In Fig. 2 we reproduce an aerial view of 


the cast steel works, and in Fig. 3 one of the 
many views which were obtained over the 
rere site after the last and greatest attack. 
peel ofl toga of course, to detect from 


otograph the extent and detail of 
any one building or 


of buildings, although mtch can 





the Rhine-Herne Canal at Vogelheim in the 


be dived from the stereoscopic examination 
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north and from the east side of the town 
centre to the centre of Borbeck on the west. 
In our previous article we gave a short 
description of the Krupp harbour works at 
Essen-Borbeck on the extreme north of the 
Essen factory site up against the Rhine- 
Herne Canal. A private harbour leading off 
the canal, having a length of 765 yards and 
a width of 65 yards, provides a ready means 
of bringing. iron ore and raw materials to the 
site. There are two blast-furnaces, each with 
a rated output of 500 tons of iron a day. 
They are complete with three Cowper stoves 
and a large turbine plant for compressors, 
with electric generating plant. The open- 
hearth steel plant is in close proximity to the 
blast-furnaces, and the casting pits, and 
methods of handling the ingots are in accord- 
ance with modern practice. There are cogging 
mills and finishing rolls for the production of 
rolled steel sections. 

Photographs which were taken after the 
attack showed no smoke issuing from the 
chimneys of the open-hearth steel furnaces, 
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which suggested that, for the time being at 





FIG. 1—PLAN OF ESSEN AND DISTRICT 


of such photographs by a trained observer. 
Such trained examination of many photo- 
graphs has enabled the Air Ministry to assess 
with accuracy the total amount of damage 
done on July 25th/26th, and the cumulative 
damage resulting from previous attacks. 
The damage resulting from these is set out 
on the map of the main factory which is 
reproduced on the opposite page. The 
damage and destruction which resulted from 
the July 25th /26th attack is shown in black, 
while the superficial damage sustained is 
indicated by stippling. The cumulative 
damage resulting from previous attacks is 
shown by the close black sectioning, and the 
repairs and reconstruction which have so far 
been attempted are indicated by open 
sectioning. 

In view of the possible regrouping of shops 
after damage, it is not possible to say with 
accuracy the exact purpose for which each 
shop is being employed, but the accompany- 
ing legend shows in detail-the different 
departments in the works. It is without 
doubt the largest armament works m Central 
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Europe, and it is built on an area of more 
than 2150 acres, of which close upon 500 
acres are covered with factories and work- 
shops. Several collieries are also included 
in the factory site or are near to it. Just 
before the war the number of persons 
employed at the Krupp works was about 
160,000, but under war conditions that 
number had probably reached more than 





generating stations, and boiler-houses have 
suffered damage. Several cooling towers in 
connection with turbo-generating plants were 
destroyed, thus severely reducing the output 
of current. 

In general, the impression gained from a 
detailed study of the damage sustained is 
that productional activity at these huge works 
is at a very low ebb. This is confirmed by 





FiG. 2—AERIAL VIEW OF CAST STEEL WORKS 


200,000 persons. The damage from ‘the 
July 25th/26th attack is shown to be as 
severe as the cumulative damage previously 
seen in the works. It is spread throughout 
the plant, and 110 workshops and buildings 
out of a total of 190 have been affected. In 
addition to actual bomb damage, the havoc 
caused, by fire has been great, and when the 
photographs were taken about thirty-six 
hours after the attack buildings were in a 
number of cases still burning. 

Among the larger and more important 
departments which have suffered damage, the 
following may be mentioned :—The pattern- 
making shop has been destroyed over an area 
of approximately 1 acre; a machine shop 
covering an area of 34 acres, which was 
engaged in the making of carriages for field 
guns, has been gutted; another machine 
shop which suffered considerable damage in 
@ previous attack was completely destroyed 
in the last one, and the fire was still burning 
at the time when the photograph was taken ; 
while a third machine shop previously 
damaged over a large area has suffered 
further damage by fire. Three out of four 
annealing shops are now nearly totally 
destroyed, and a fourth has been demolished 


over a quarter of its area. The Diesel engine} 


works, which originally covered an area of 
over 3 acres, and was probably also engaged 
in the manufacture of medium and heavy 
gun mountings, has been totally destroyed 
by fire. In the shell forging and turning 
sections of the plant three large buildings 
have been extensively damaged by direct 
hits with high-explosive bombs, while 
incendiary bombs caused widespread damage. 
Fire has destroyed, among other buildings, 
a sawmill, a constructional engineering shop, 
a light railway shop, the railway administra- 
tion building, as well as a large number of 
sheds and warehouse buildings. . Many 
workers’ billets were burnt out and large 
dumps of timber were destroyed. The power 
supply to the various sections of the works 
has been completely deranged, as no less 
than twelve to thirteen power plants, electric 








reports of neutral observers, who speak of 
shortage of plates for submarine hulls in 
Hamburg shipyards and lack of forgings and 
other Krupp parts in a Berlin engine works. 
It is also believed that the shortage of heavy 
guns and artillery of all kinds reported from 
the Russian front is traceable to these attacks. 

In the heavy attack of July 25th/26th 





stations at Essen Nord and Essen West, ang 
passenger and goods stations. at Segeroth 
and Berg-Borbeck, at which buildings 
platforms, and tracks were damaged or 
destroyed. In the town itself the tramway 
and bus services were stopped and haye 
probably been out of service for some 
months. -Three motor transport depdts or 
garages were seriously dgmaged, while many 
roads were blocked for some time by large 
craters. 

Other industrial plants which were seriously 
damaged during the attack were those of the 
T. H. Goldschmidt A.G., lead and tin 
smelters ; the Presswerke A.G., makers of 
plastic materials and pressings ; a brewery, 
and an engineering works. In addition, three 
collieries, a zinc works, a smaller brewery, 
a bridge construction works, a brickworks, 
and eight smaller industrial and engineering 
concerns were affected. * 

Such an extensive attack was not without 
its damaging effect on institutions, public 
buildings, &c. Krupp’s hospital near the 
centre of Essen was severely damaged, and 
in the case of a smaller hospital damage by 
fire was noted. Three post offices were 
destroyed and the gasworks near Borbeck 
were damaged, especially two small gas- 
holders. The Town Hall at Borbeck was 
gutted and damage was done to two public 
halls. In all, some seventy-seven schools, 
gymnasia, churches, and religious buildings 
suffered damage or were destroyed. 

The attack inflicted severe damage on 
workers’ billets, and within the boundary of 
the Krupp works some twenty hutted camp 
sites, which are distributed over the whole 
area, were damaged in varying degrees. 
Approximately seventy huts were destroyed 
and six damaged. There was also consider- 
able damage to business premises, which were 
chiefly centred in the districts of Altendorf 
and Holsterhausen, to the west and south- 
east of the Krupp factory. It is likely that 
about one-fifth of the property remaining in 





FiG. 3—PORTION OF BOMBED WORKS 


considerable damage was done to the tracks 
and sidings of the railway system in and 
around Essen. Many direct hits were 
obtained and in a number of cases wagons 
and carriages were destroyed and derailed. 
The railway stations, too, were badly 
damaged. They included the main Essen 
passenger station and goods station, the 





the built-up areas of the town of Essen was 
destroyed as a direct result of the attack. 
Reviewing the large amount of damage and 
destruction caused, one is struck by the utter 
impossibility of attaining the same result 
in any other way except by actual invasion, 
with the inevitable sacrifice of hundreds of 
thousands of lives. Grievous as is the loss of 
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our brave airmen, it must be agreed that the 
117 aircraft and highly trained crews (many 
of them prisoners of war) reported missing 
from these six attacks represent. a compara- 
tively small price to pay for what was 
accomplished. 

On the authority of Air Marshal Peck, 
it can be stated that over the last few months 
the actual loss of machines has not exceeded 
5 per cent. of those employed. We can safely 
assume that this percentage is well within 


our resources in production and man 
power, and allows also for considerable 
expansion. 

There is no doubt that the scientific and 
carefully planned destruction of these bottle- 
necks in the German arms production pro- 
gramme is having an appreciable effect in 
the lack of much-wanted munitions of war on 
both the eastern and Mediterranean battle 
fronts. And this systematic process has only 





just begun. 








** Remember 


the Past and 


Look to the Future ’” 


By Professor F. C. LEA, O.B.E., D.Sc., Wh.Sc., M.I Mech. E. 


QUIS PASTEUR, the great French 

scientist and patriot, to whom the world 
is for ever indebted, once recommended an 
audience at Edinburgh to “ Remember the 
Past and Look to the Future.” I have chosen 
these simple and striking words as the title of 
my Address, because they give me an oppor- 
tunity of dealing with some of the activities 
and interests of the last fifty years, and of 
suggesting what appears to be their signi- 
ficance for the future. 


ENGINEERING Firry Years Aco 


Fifty years ago the petrol engine and the 
high-compression oil engine were hardly out 
of the experimental stage ; the motor-car, as 
we know it to-day, had not yet come into 
existence ; no heavier-than-air machine had 
yet risen from the ground, no electric loco- 
motive had been constructed, and although 
electric trams worked by accumulators had 
been tried, the only tramcars in effective 
operation were worked by’ horses, steam 
power, or cables. Moreover, no serious 
attempt had yet been made to harness the 
millions of water horsepower available in the 
British Empire. It was only a year before I 
entered the workshop that Parsons produced 
his first turbine, and it was not until 1890 
that the turbo-generator went into service in 
any power station. The overall efficiency of 
power stations, prior to the introduction of 
the turbine, was deplorably low. Mr. Bryan 
Donkin, in his Presidential Address to the 
Institution of Civil Engineers in 1937, gave 
the figure for 1891 as 2-5 per cent., whereas in 
large modern plants it now reaches more than 
30 per cent. 

It is interesting to note the contributions 
made by theoretical knowledge to this strik- 
ing advance in practice. For more than a 
hundred years the fundamental principles of 
the design of moving vanes acted upon by 
fluids have been understood, while the theory 
of the flow of gases through orifices had been 
studied long before Parsons began his work. 
The application of this knowledge to the 
construction of a practical steam turbine 
demanded not only courage, but a wonderful 
inventive genius, for the velocities to be con- 
tended with were: altogether outside the 
limits of engineering practice, while many 
novel constructional problems had to be 
solved in a manner compatible with the 
materials and manufacturing processes then 
available. But it is interesting to note that, 
at every stage of development, the Second 
Law of Thermodynamics as enunciated by 
Carnot more than a hundred years ago, and 
the First Law, so brilliantly established by 
Joule about the middle of the last century, 








* Institution of Mechanical Engineers, Presidential 
Address, October 22nd, Excerpts. 


have proved trustworthy guides as to the] y' 


limit of efficiency attainable. 


Stupy or Mrocuanics or Fiuips, LEapine 
TO THEORY OF SIMILARITY AND THE 
Use oF MopELs 


The year before Parsons began his work 
on the steam turbine, Reynolds published his 
epoch-making paper on the two possible 
types of motion of water. In this paper is to 
be found the following simple, but most 
significant sentence: “The most striking 
result was that, not only at a critical velocity, 
but throughout the entire motion, the laws 
of resistance exactly corresponded for velo- 
cities in the ratio u/c.” It is somewhat 
remarkable that a paper containing the first 
announcement of so important a discovery 
should only have been printed in abstract. 
However, the law then propounded has ever 
since been the guide through a mass of 
empiricism to a fuller understanding of the 
phenomena associated with the flow of 
fluids. In conjunction with the theory of 
similarity, developed by Froude, James 
Thomson, Lord Rayleigh, and Reynolds 
himself, it enables close forecasts to be made 
of the behaviour of full-sized structures of 
practically every kind when subjected to fluid 
flow, from the behaviour of scale models. 
It is thus an invaluable aid to aeronautical 
and marine designers. It has also been of 
great assistance to the designers of centri- 
fugal pumps and turbines, and has proved a 
valuable guide in problems connected with 
heat transmission. 

Examples of the value of small-scale models 
lead to the consideration of a kindred subject, 
namely, the reliance that can be placed on 
small-scale experiments on the strength of 
metals as guides to the design of full-sized 
elements of machines and structures. Are 
the observed values obtained from tensile, 
impact, and fatigue tests fundamental quan- 
tities, or are they dependent upon the size 
of the specimen ? So far as homogeneity of 
material is concerned, scale is undoubtedly 
important. Given, however, the same com- 
position, the same degree of working, and the 
same heat treatment, which, of course, 
includes the rate of cooling, experiments 
indicate that the strength properties of 
materials, although very different from those 
suggested by theories of cohesion, are funda- 
mental, and that the precentage elongation 
of geometrically similar speciniens is almost 
constant for certain types of materials. 
Up to the present time no completely satis- 
factory theory of the failure of metals has 
been propounded, but it can be said that 
under both static and repeated stress con- 
ditions, the evidence so far available indi- 


ing, and of grain and crystal structure, the — 
results obtained from small-scale tests con- 
firm, within reasonable :limits, those from 
large test pieces. 


DEVELOPMENTS IN ENGINEERING MATERIALS 


Great changes have been brought about 
during the last fifty years in the materials 
available for the mechanical engineer. The 
changes may be said to be of four-fold 
importance :— 

(1) Alloys, ferrous and non-ferrous, have 
played an important part in the development 
of turbines, dynamos, alternators, and 
internal combustion engines, and have made 
possible considerable increases in the peri- 
pheral speed of rotating masses. Develop- 
ments of the motor-car and aeroplane engine 


jand aircraft structures have been greatly 


helped by the non-ferrous alloys having 
aluminium or magnesium as their principal 
constituents, which were unknown fifty 
ears ago. 

(2) Alloys to resist abrasion, corrosion, and 
erosion at ordinary and high temperatures 
have been of great assistance in many indus- 
trial processes, and have contributed in no 
small measure to the extraordinary increase 
in thermal efficiency in modern power plants. 
The gas turbine has passed beyond the experi- 
mental stage and its future success will largely 
depend upon metals able to withstand high 
temperatures and stresses. 

(3) Improvements in cutting tools have 
produced a revolution in workshop practice, 
and upon which modern machining processes 
depend. 

(4) The new alloys having special magnetic 
properties, though not of direct interest to 
the mechanical engineer, are undoubtedly 
important to him.» 

What new materials will be produced and 
used during the present war remains to be 
seen, but it is well known that considerable 
progress has already been made in the com- 
bination of plastics and other materials. The 
use of plastics has been visualised for parts 
of aeroplane structures, screw propellers, 
motor-car bodies, and many other articles. 
Not only strength but modulus of elasticity / 
density ratios will be important in some cases, 
as well as the ease with which appropriate 
combinations can be moulded or pressed into 
particular forms. One of the difficulties may 
be that the deformations of stressed struc- 
tural parts, consequent on a low modulus of 
elasticity, may produce variations in aero- 
dynamical characteristics. Again, high - 
altitude temperatures may produce import- 
ant effects on materials whose properties 
change rapidly with temperature. ( 
Amongst alloys of iron, those containing 
nickel, chromium, and possibly small per- 
centages of molybdenum, vanadium, and 
tungsten, with carbon, silicon and manganese 
in suitable quantities, are used when not only 
strength but ductility and resistance to 
repeated stresses are required. Alloys to 
resist abrasion may be rich in, manganese, or 
may contain certain quantities of nickel, 
chromium, and other elements. Corrosion- 
resisting alloys may depend upon the percent- 
age of chromium, or may be rich in nickel and 
chromium, with smaller percentages of other 
elements ; while acid-resisting alloys will 
gontain still higher percentages. Cutting 
tool alloys depend for their special properties 
upon the percentages of tungsten, molyb- 
denum, cobalt, chromium, and _ other 
elements. Valves for aeroplane engines 
generally contain high percentages of chro- 
mium and. nickel, with smaller quantities of 
tungsten. Alloys of iron with varying per- 
centages of nickel can be made to have no 
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on heating. Alloys for transformer lamina- 
tions have small percentages of carbon and 
high percentages of silicon. For permanent 
ets, a most interesting series of alloys 
has been developed. Those containing vary- 
ing percentages of cobalt are forgeable and 
can, be machined, while those with 25 per 
cent. of nickel, 12 per cent. of aluminium, 
with perhaps a little copper and cobalt, can 
only be cast and ground. These and other 
alloys can have their magnetic properties 
controlled by heat treatment in a way com- 
parable with the control of the strength pro- 
perties of other alloys. 
PRODUCTION OF ALLOYS ELECTRICALLY 
Cheap electric power has made possible the 
manufacture of artificial abrasives, and con- 
sequently to substitute synthetic grinding 


wheels for the old grindstones. This has 


made possible the modern precision grinding 
machines. The carbide produced in electric 
furnaces is necessary to the process of oxy- 
acetylene welding, which, with electric arc 
welding and atomic hydrogen welding, has 
brought about great changes in boiler con- 
struction, and in the fabrication of light and 
heavy structures, including machine frames 
and other details associated with mechanical 
engineering. Electric furnaces are also used 
for the production of aluminium, and are 
largely employed for the manufacture of the 
rich ferrous alloys. 

At the beginning of the present century the 
carbon steels and ferrous alloys suitable for 
tools and other special purposes were pro- 
duced, as they had been for 150 years, in 
crucible furnaces heated by coke, gas, or 
coal. The crucibles had to be lifted by hand 
from the furnaces, and only strong men could 
lift crucibles containing from 80 Ib. to 100 Ib. 
of molten metal. This job required great 
skill, and it was necessary for the worker to 
take special precautions to shield himself 
from the heat of the furnace and crucible. 
In the works with which I am associated, 
until 1909 most alloy steels were made in the 
old type of crucible furnace. To-day they 
are made either in arc furnaces or in high- 
frequency furnaces. 


PosITION OF MECHANICAL ENGINEERING AS 
A ScrIENTIFIC PROFESSION 


This hasty glance into the past suggests 
that although inventive ability, workshop 
technique, and practical skill are necessary 
to success in mechanical engineering, yet 
development cannot depend on, these alone. 
The war has confirmed the view which I 
have come to hold more and more firmly, 
that British engineering can only maintain 
its place in the world of peace by bringing to 
the solution of its problems all the aids that 
science and the scientific method can give. 
Theory and sound practice are not two 
distinct aspects of engineering, but, rightly 
understood, are complementary. Theory 
that has no foundation in experiment. or 
experience, or is based on incomplete 
evidence, can only give at best a tentative 
solution. Conclusions based on such theory 
may be inconsistent with practical experi- 
ence, not because the deductions were wrong, 
but only because the original assumptions 
neglected important factors and imperfectly 
presented the problem. The designer must 
not only be familiar with the well-established 
principles of engineering theory, which form 
the groundwork of the engineering schools, 
but he must also fully appreciate their 
limitations, and the point at which he must 
turn for guidance tg experimental knowledge 
which has not yet been embodied in strictly 
co-ordinated theory. 

ENGINEERING EDUCATION 


If this is true, engineering requires in its: 





ranks a considerable number of men—note 
that I do not say all engineers—thoroughly 
trained theoretically and experimentally in 
the fundamental principles of physics, mathe- 
matics, and other sciences. It is not possible 
to divorce the various branches of engineering 
from each other, nor even electrical engineer- 
ing from mechanical engineering. Many 
students so trained may not be called upon 
in the future years to use directly much of 
the knowledge gained, but the training will 
give them an attitude of mind, and will make 
it possible for them to ap reciate the work 
of those exploring new fields or investigating 
the many problems with which industry is 
continually faced. In the early stages of 
engineering teaching it is not possible to deal 
with those limitations of theory referred to 
a@ moment ago, but from the very beginning 
it is of the greatest importance that a student 
should have a clear critical view of the 
assumptions underlying the formule which 
he is taught to manipulate—often, I am 
afraid, with little understanding of their 
limitations. 

The problem of training the youth of the 
engineering industry already employed in the 
shops or drawing-offices has been partly met 
by courses arranged in the evening, and by 
part-time day technical schools and colleges. 
There is no doubt that the work done during 
the last fifty years has contributed in no 
small measure to the efficiency of British 
engineering. It has provided a large body of 
men for the works administration, drawing- 
offices, and commercial branches, capable of 
carrying out very effectively, under the 
direction of men of particular ability, those 
developments in engineering which have 
marked the period to which I have referred. 
If there is one criticism of this type of educa- 
tion, it is that it lacks the possibility of that 
complete investigation of fundamentals, 
which can only be studied effectively under 
somewhat more leisured conditions. This 
results in a danger of the instruction becom- 
ing empirical rather than being of that funda- 
mental character which should be implied 
when we speak of “‘ scientific education.” In 
many parts of the country, evening instruc- 
tion has been supplemented by part-time day 
classes, and these have-no doubt materially 
assisted in giving more time for a complete 
understanding of the problems involved in 
engineering production and design. The 
need for a better-educated community in the 
national interest demands more attention to 
general subjects during adolescence, and this 
will make it desirable that part-time day 
courses for engineering students should be 
available, not only from the ages of fifteen to 
eighteen, but also for selected students in 
subsequent years. 

Engineering requires many types for its 
complete and effective working, and quite 
apart from the training in craftsmanship, 
the same kind of course is not suitable for 
all. It is, however, desirable that, as far as 
possible, part-time courses should help in that 
type of development required by an engineer 
for his future work. Development of judg- 
ment and receptiveness of mind, as well as 
technical skill, are very important. This 
means sound, and not superficial, training. 

With the prospect of more part-time day 
courses and more well-equipped laboratories 
and workshops, it is hoped that the two types 
of courses—one directed towards design and 
general training, and the other concerned 
more with the special problems of organised 
production—will materially assist in giving 
to mechanical engineering well-trained men 
for its services. 

Numbers of students who do conspicuots 
work in our evening and part-time day 





schools, and who obtain the Higher Nationa) 
Certificates, with endorsement in particulgy 
subjects, could be far more useful to ind 

in the long run if they were given further 
opportunities for whole-time study, so that 
they could come to a fuller appreciation of 
the methods of investigation which are 
necessary for a complete understanding of 
many problems, It would be of great valye 
to engineering in this country if men who had 
proved themselves by ability and character— 
and continuous attendance for a number of 
years for not less than three evenings a week 
is in itself a not unimportant test of character 
—were liberated from industry for two or 
three years, so that, in the technical colleges 
and universities they could pursue courses not 
simply leading to further examination results, 
but partly cultural, partly scientific and 
technical, which would give opportunity for 
further development of their intellectual 
powers and individuality. Training in 
methods of research should form part of the 
course for some of these students. A gencroug 
scheme of financial encouragement would be 
necessary, and the redults would more than 
repay the expenditure. Such men could go 
back to industry with minds well prepared to 
investigate those everyday difficulties that 
arise in design and production, Industry in 
the future will not be able to afford the risk 
of ability not being able to give of its best, 


Tt is often suggested that boys leaving 
school should not go to the universities before 
they have had some industrial experience. 
With that point of view I confess I have a 
great deal of sympathy, but, although it was 
the path that I myself travelled in my 
young days, there is still something to be 
said for students taking up university courses 
direct from school. This is particularly the 
case if the university course is so organised 
that during each long vocation the student 
obtains practical experience, and, further- 
more, he is given opportunities while at the 
university of visiting many kinds of works, 
and is led to appreciate the significance of 
the industries he visits to the general purpose 
of engineering. For example, it seems to me 
very desirable that during his university 
course a student should visit collieries, mines, 
steel and iron works, fabrication depart- 
ments, and machine shops, and that he 
should see the final assembly of particular 
articles in the specialised works. He would 
thus get a picture, under some guidance, of 
the whole process of converting raw materials 
into thé finshed article, and would have at 
least some appreciation of the economic and 
human problems involved. He would realise 
that plasticity, ductility, and malleability 
are as important as elasticity. 

After many years of training students and 
watching with great interest their future 
careers, I suggest that the most worth-while 
work done in the engineering schools is that 
which sends out into industry men with much 
more than an ordinary degree. Students 
who have obtained the ordinary degree only 
have undoubtedly proved their value to the 
engineering industry after they have had 
opportunities of practical experience. This, 
however, is not use they have obtained 
a | degree—that is quite immaterial—but 
because they have had a training that has 
fitted them for certain work. Men who have 
supplemented the ordinary degree period of 
study by a further honours year, the work of 
which should include a few special lectures of 
a critical character and the investigation, of a 
special problem requiring examination of 
original sources of information, and not 
simply obtained a pass degree supplemented 
by an extra subject, find during the honours 
year good opportunities in the workshop, the 
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laboratory, Grawing-office, and library, of 
attempting the solution of some particular 
roblem or working out some particular 
design. In this they havethe advantage of 
idance and assistance, always directed to 
the development of the individuality of the 
student. Such courses have produced a 
type of man who may be more useful in 
gonnection with the most important indus- 
trial activities, than those who have only 
taken the ordinary degree. The opportunity 
in the post-pass-degree course for the student 
to think for himself and to absorb com- 
pletely what he has been taught in the earlier 
years, and to make this knowledge a part of 
his individuality, ensures to industry a type 
of man who can face new problems with con- 
fidence. 

Those picked men who have remained 
another two years at the university and have 
had further training, complementary to the 
honours course in methods of research, have 
proved by their success after leaving the 
university the value of such a course, both 
to themselves and to those industries needing 
men for special investigations and the 
development of new processes. This is not 
because of any particular contributions they 
may make to engineering during their train- 
ing, but because this training is of value in 
developing an attitude of mind that makes 
for finer service and a fuller interest later on. 
The fruits of a university career are not the 
examinations that are passed ; its harvest is 
gathered in the work of after-life, and particu- 
larly is this true of the thought and concen- 
tration developed by training in methods of 
research. 


CONCLUSION 


I am conscious that emphasis has been 
placed on knowledge, and on scientific and 
technical training. Only one brief reference 
has been made to character, and none to 
one of the most important of all engineering 
problems—I was going to say that of con- 
trolling other men, but I would rather say 
that of working in co-operation with them. 
It becomes more and more evident that our 
success as national and world citizens, as 
well as in the narrower fields of industry can 
only be achieved if we approach the human, 
material, and technical problems of the future 
in a spirit of mutual understanding and 
co-operation with others. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


—-- 





**WHAT IS WORK ?” 


Srr,—Your interesting leading article “What 
is ‘Work’ ?” has provided food for thought 
and provoked a number of apposite letters, in 
particular that from Mr. J. D. Troup, of 
October 11th. Doubtless many readers will 
second his expression of satisfaction that THE 
ENGINEER provides space for the consideration 
of philosophical matters. He neatly expresses 
the all too commonly held view that ‘* work ”’ 
is the opposite of “‘ pleasure,”’ and truly says : 
* But work of a specific nature is a pleasuré.to 
a certain mentality and pleasure of a specific 
nature is boredom to the same mentality.” 

“Work” may be defined as “exertion or 
effort, physical or mental, directed to some 
purpose or end,” and ‘* pleasure ’’ as “ the 
gratification of the senses or the mind.” The 
thesis that they are antagonistic is clearly 
untenable, as you have shown. A genuine 
craftsman is a craftsman only because his work 
is a source of satisfaction ‘and pleasure. In 





other words, he works best who takes most 
interest (pleasure) in his work, be he a turner 
at his lathe, designer at his board, or a builder 
of dry stone walls. 

If the correspondent who originally suggested 
that “ it is impossible for work to be a pleasure ” 
really holds that view, he is only one of the 
great army of those who are incapable of clear 
thinking, or of those unfortunates for whom 
work is a distasteful ‘‘ something ” which must 
be endured for so many hours a day in order 
that they may live and strenuously pursue their 
pleasures. 

Your admirable leading article disposed of 
the question by the delightful quotation from 
Dr. Watts :— 

‘* But thanks to my friends for their care in 

my breeding, 
Who taught me betimes to love working 
and reading.” 


Wirral, October 23rd. 


E. B. ParKxer. 





BATTLESHIPS OF THE FUTURE 


Sir,—I have read your article “ Battleships 
of the Future ” in the current number of THE 
ENGINEER with much interest. 

I think that experience during this war has 
shown capital ships upon the lines of the “Prince 
of Wales,” &c., to be more a liability than any- 
thing else, being immobilised unless provided 
with ample air cover and protective destroyer 
screens. 

Where during the present war have such 
ships done anything to justify their existence ? 

In my opinion, the ship of the future is the 
aircraft carrier, which can hit far harder and 
at far greater distance than any battleship, 
and also stand up to far more punishment from 
torpedoes. 

I shall be surprised if any more large battle- 
ships are laid down. 

G. W, Vickers. 

Sheffield, 10, October 19th. 





ARMOUR-PIERCING SHELL 


Sm,—In ‘A Seven-Day Journal” in your 
last issue I see mention of a description given 
recently by Mr. Duncan Sandys of an “ im- 
proved armour-piercing shell” for anti-tank 
purposes. The features and properties of this 
shell, as here set forth, are exactly those to be 
found in an armour-piercing shell designed by 
the late Colonel H, B, Strang, of Thomas Firth 
and Sons, and as described and illustrated in 
the specifications of his patents dated in 1918 
and 1914. This design of shell was submitted 
to the Admiralty in 1914, but (unfortunately) 
not adopted until after the Battle of Jutland. 
These armour-piercing shells successfully pene- 
trated armour on oblique impact, and it seems 
curious that this design, known so long ago to 
the Admiralty, should now be spoken of as a 
novelty and only lately have been realised and 
adopted for use against tanks, 

A. P. SHELLBACK. 

London, October 25th. 





INVENTORS AND EMPLOYERS 


Str,—I was interested to read in your issue 
of October 22nd a report by the Council of the 
Chartered Institute of Patent Agents, headed 
‘* Inventors and Employers,” inasmuch as I was 
Chairman of the Whitley Patents Committee of 
1930, mentioned therein. I retain a vivid 
memory of the difficulty of reaching a unani- 
mous report, due to the great extent and 
diversity of military and Civil Service 


employees, expanded, as they had become, 
by the inclusion of research workers. It is 





some satisfaction. to me to learn that the 








recommendations in the Whitley Committee’s 
report meet with the Council’s approval. 

The Admiralty did not absolutely debar naval 
inventors from seeking the advice of approved 
patent agents {i.¢., selected firms of high 
standing) in drawing up their specifieations. 
But the necessity for imposing restrictions on 
inventions which it may be necessary to keep 
secret must be recognised. 

In the Services, awards for meritorious inven- 
tions could take the form of (1) honours, 
(2) accelerated promotion, (3) monetary reward, 
(4) free commercial exploitation or a share of 
royalty proceeds. Instances could be cited 
where monetary rewards might be regarded as 
stingy, but on the whole the decisions of the 
Awards Committees have, I think, proved fair 
to the inventor; indeed, in a few cases too 


generous ! 
W. Ser. D. Jenxins. 
London, W.C., Octeber 25th. 





HYDROGEN IN BOILERS 


Stz,—I should be grateful if I might trespass 
upon your valuable space to reply to the letter 
of Mr. E. B. Parker in your issue of October 8th, 
in which he appears te doubt whether the gas 
that caused the explosion was hydrogen, 
although he does not put forward any alterna- 
tive suggestion. 

It will be observed that I said in my address 
that the boiler was overheated, and I should 
perhaps have made it clear that it was badly 
overheated. To such an extent was this the 
case that almost simultaneously with the explo- 
sion in the engine-room two of the larger tubes 
in the boiler failed. 

Subsequent examination of the boiler dis- 
closed the presence of a large quantity of loose 
scale in many of the tubes, and left no doubt 
in the minds of those who examined it that the 
temperature reached by the steel had been 
quite sufficient to generate hydrogen gas in the 
presence of steam. 

I quite agree that it is difficult to believe that 
any boiler could continue to produce steam if 
the heating surfaces attained such a tempera- 
ture, and, as a matter of fact, this boiler did not 
continue to do so, since, to put it in ordinary 
language, it burst. G. PREEce. 

Blackheath, S.E.3, October 26th, 





New U.S. Aircraft Carriers 


Ow Friday, October 22nd, it was announced 
by Colonel Frank Knox, the Secretary of the 
United States Navy, that construction is to 
begin at once on three new aircraft carriers, each 
of 43,000 tons displacement. Two of the ships 
are to be laid down before the end of this year 
and. the keel of the third will be laid next year. 
It is stated that the new ships will be the largest 
of their type in the world, and that they are to 
be i to carry aircraft of types larger 
than those which hitherto have been operated 
from aircraft carriers. The growing size of 
aircraft which can be operated from ships has, 
says Colonél Knox, necessitated ships with 
greater speed and capacity, with means for 
rapidly handling a larger number of aircraft. 
It is revealed that the aircraft which are to be 
flown from these new carriers will be both larger 
and heavier than the “ Mitchell’? bombers, 
which were employed by General Doolittle in 
the famous attack on Tokio,. The larger size 
of aircraft carrier presents, no doubt, sbme new 
construction problems, but the hope is expressed 
that it will require not much longer than one 
year to build, which is of interest, as the con- 
struction of a 23,000-ton aircraft carrier has 
been successfully carried out in less than a year, 
The new carriers will be designed to withstand 
heavy attacks, and will be suitably armed. It 
will be noted that they are about twice the size 
of the aircraft carriers which are at present under 








construetion. 
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GERMAN FIGHTER AIRCRAFT 


SHEER necessity is now compelling Ger- 
many to concentrate on the production of 
fighter aircraft as a defence against the 
the growing peril to her war production by 
Anglo-American attacks from the air. That 
peril has increased vastly during the past 
year, is still rising, and will rise yet further. 
Whether Germany can be knocked right out 
of the war by air action alone is still unknown, 
but, as Mr. Churchill has said, it is well 
worth trying. So grave a threat must 
cause increasing uneasiness -in Germany, 
not lessened by knowledge of what is being 
done to step up the production of aircraft in 
this country. It seems that the enemy 


354/ have felt free to discuss in a scientific 


aircraft more than on flak from the ground, 
with the spearhead of the defence con- 
centrated in improved high-performance 
fighters. Attempts will be made.to break up 
bomber formations by day, or even by night, 
by bombs dropped from above and by radio- 
controlled gliders launched from the side ; 
whenever such efforts succeed, the fighters 
would close in to shoot down the isolated 
bombers. 

For such a plan to have any chance of 
success the very highest efficiency in the 
design and construction of the fighter aircraft 
and the auxiliary gear will be called for, as 
well as great courage and determination in 
their use; hence it is remarkable, even 
astonishing, that Herr Kurt Tank, the 
designer of what is perhaps the best of the 
German fighters, the ‘“ F.W. 190,” should 


journal certain of the difficulties which face 
him. This remarkable instance of thinking 
aloud is contained in a recent issue of Luft- 
wissen, the journal of the Lilienthal Society— 
which compares with the Royal Aeronautical 
Society in this country. In this contribution 
Herr Tank states the desirable qualities 
in the design of such aircraft as the 
maximum possible horizontal speed at all 
heights, a very rapid rate of climb, the 
highest practicable ceiling obtainable with- 
out upsetting the other requirements, a fast 
dive, and, especially, a high rate of 
manceuvrability.° This galaxy of high 
qualities must be contained within the 
smallest and lightest airframe capable of 
housing the power plant and pilot and all 
essential equipment. The main difficulty, as 
he confesses, is to include the whole of these 
divergent qualities in any single design. For 
instance, very high horizontal speed requires 
a high wing loading, but the ability to attain 
a lofty ceiling comes with a low one. Any 
intermediate loading may merely mean 
failure to obtain either objective, and the 
achievement of both may only prove 
possible by the use of two separately 
designed aircraft, one for each purpose, with 
all the complication in operational use that 
such division of functions must necessitate. 

In any event the demand for a really high 
ceiling is so imperative that it will not be 
denied, for, as Herr Tank admits, enemy 
bombers approach their targets at increas- 
ingly high altitudes and fighters with ceilings 
still higher are essential ; deficiency in speed 
is of less consequence, because it can be 
partly compensated for by diving. He con- 
cludes that with really painstaking design 
it should be possible to provide for the 
optimum rate of climb, or of ceiling, 
without so grave a sacrifice in horizontal 
speed as might have been feared, possibly 
of no more than 20 to 40 m.p.h., which may 
well prove to be adequately balanced by the 
gain in ceiling. He estimates that for the best 
all-round performance the wing loading should 
not exceed 150 kilos. per square metre, or, in 
British units, 31 Ib. per square foot, which, it 
will be agreed, is a remarkably low figure. 

Herr Tank frankly confesses that an increase 

in structural strength has become imperative 

to counter the effect of very high speeds at 

high altitudes in producing the shock waves 

which lead to sudden changes in the centres 

of pressure of the aero-dynamic forces, and 

not only lower the efficiency of the control, 


‘ 
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defence may in future rely on its own 


but even cause the wings to collapse whilst 


matters 
largely used, but the public hears little of 
it save when it breaks down. Thousands 
of details are settled every year around a 
table. 
many of them are trifling in the extreme. 
But whether the cases be bad or good, 
whether a great deal of valuable time is 
wasted on them or not in committees and 
councils, they do work for the settlement of 
questions that might become acute were they 
not discussed across the conference table. It 
is the fish that escape through this net that 
cause the trouble. 
machinery 


and—let 
both and the public in general, 
is as deeply concerned as either party. 


—— 


in flight. Several such accidents have, we 
learn, happened in Germany already. This 
is @ grave confession and must injure the 
morale of German fighter pilots, but to 
find ways of adding substantially to 
structural strength cannot be easy. As 
we showed in a recent issue, the pe 
weight of Herr Tank’s “ F.W. 190” 
frame and power plant is already 69-9 oa 
cent. of the total initial laden weight, and 
that proportion can only be increased at the 
cost of armament, fuel, or other essential] 
items. Hence it is not surprising that, in its 
designer’s view, there is every reason for 
the strictest weight economy in the design 
of the equipment carried; though, short 
of the discovery of entirely new constructional 
materials, such as can hardly be expected on 
any scale during the latter stages of a war, it 
is difficult to see that much can be hoped for 
on these lines. 

Careful consideration of Herr Tank’s 
article leads to the conclusion that the com- 
bination of desiderata laid down by him is 
not attainable and it seems reasonably 
certain that the air war will have to be 
fought to a finish with the present familiar 
tools. The German threat of ‘‘ new weapons” 
is mostly wishful thinking or propaganda 
intended by the enemy to encourage his own 
Home Front. 


Strikes 


In wartime strikes are manifestly a national 
concern. Unless all the professions of service 
to the general weal are no more than airy 
nothings, it is equally manifest that strikes 
when peace returns will still be a national 
concern. It would be quite foreign to modern 
social philosophy that one section of the 
community should, for its own benefit, hold 
up or interfere with the welfare of the whole 
community. It is not denied that to every 
man must be allowed the liberty to with- 
hold his labour if he so wishes, but the right 
of a body of men to strike in order to gain 


their own will is plainly against the trend of « 
modern thought. 
be regarded as minor civil war. If we cannot 
prevent them, what hope.is there that we 
will ever be able to prevent international 
wars ? Strikes should be outlawed ; not by 
Acts of Parliament, but by the will of the 
people. 
reason and negotiation should be unthinkable. 


Strikes may not unfairly 


The'resort to force instead of to 


In all industries machinery for negotiating 
in dispute exists. It is very 


Some of them are of importance ; 


To’ catch them other 
is provided. These various 
“courts” have been established with the 


express purpose of preventing the resort to 
arms ; that is, to strikes. 


They seek to do 
ustice as between employer and employed 
it not be forgotten—between 
which 
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In the design and operation of the machinery 
for conciliation and arbritation trade unions 
play an important part, and in con- 
sequence it will generally bé found that 
the unions do not countenance strikes. When 
they do, it is because the machinery has 
failed. The leaders are loyal to their agree- 
ments and honestly endeavour to settle 
matters in dispute by constitutional methods. 
When the rank and file mutiny and take the 
matter into their own hands, illegal strikes 
occur. At the present time they are the chief 
danger. They call, we suggest, for special 
investigation. If they could be got rid of, 
industrial peace might be permanently 
unbroken. Recent examples have shown 
that if they cannot be stopped minorities of 
the people may be able to rebel even against 
the common law of the land. The first step 
towards their repression must be a careful 
diagnosis. Some of them arise from outraged 
human feelings, some from misunderstanding 
of the terms of awards or agreements, some 
from political motives, some from local con- 
ditions, and some from unclassifiable causes. 
A very careful, unbiased, and precise inquiry 
into their history is needed. Once the pre- 
disposing causes were ascertained, it should be 
possible to say of some strikes that the 
causes could be removed, and of others that 
they should be prohibited. 

In the post-war world, when—it is hoped— 
reason will replace force for ever and ever, 
strikes will Be a blot upon civilisation. It has 
passed the wit of man to devise means of pre- 
venting them. No law against illegal strikes 
has ever been really effective in democratic 
countries. Other means must be found and 
the first step should be a very careful and 
scientific examination—a research in fact— 
into the causes. Some are factual and should 
be easily dealt with, some are psychological 
and will present great difficulties. But easy 
or difficult, it is hopeless to look for a cure 
without complete understanding. 








Obituary 
, SIR ROBERT HILTON 

Ir is with regret that we have to record the 
death on October 10th of Sir Robert Stuart 
Hilton, who was prominent in the iron, steel, 
and coal industry and well known also in the 
gas and electrical industries of Great Britain. 
Robert Stuart Hilton was born in Wigan on 
December 28th, 1870. After receiving his 
education at Sedbergh School, he served his 
time as a mining engineer with the Wigan 
Coal and Iron Company, and later became 
manager of Garswood Colliery of J. R. Stone 
and Co., and following that of the Clay Cross 
Company. At the age of forty-one he was 
appointed manager of the Birmingham 
Corporation gas department, where his great 
abilities in management began to be recog- 
nised in a wider sphere. 

He volunteered for war service during the 
last war at the age of forty-five, and served 
with the Royal Warwickshire Regiment as 
Company Commander. At the request of 
Lord Moulton, he was seconded from his unit 
and appointed to organise the gas under- 
takings of the country for the manufacture of 
toluol and high explosives. He also served 
on the Birmingham Munitions Committee, 
and his services were rewarded by the grant- 
ing of the O.B.E., Military Division. 

In 1919 he was appointed managing director 
of the Metropolitan-Vickers Electrical Com- 


deputy chairman in 1927. In that year he 
was invited by the Admiralty to preside over 
a committee to investigate and report on the 
costing system in operation in naval dock- 
yards inthis country. The committee, known 
as the Hilton Committee, made certain 
recommendations which were subsequently 
put into operation in the dockyards. 

In 1928 Captain Hilton took up the sole 
managing directorship ofthe United Steel Com- 
panies, Ltd.,in Sheffield. This work brought 
wide acknowledgment of his powers of organi- 
sation, but it is not so well known that he was 
extremely active in improving the contacts in 
industry between workers and management. 
He introduced works councils into the United 
Steel group, and also inaugurated many social 
measures, including the works and staff 
pensions schemes, among the first to be set 
up in the iron and steel industry. He was 
also associated with the Jubilee scheme for 
providing cottage homes for workers. 

During his time with the United Steel 
Companies he took a keen interest in research, 
and it was from his initiative that the central 
research department of the group was formed. 
and the laboratories built and equipped. At 
the time of the reorganisation of the struc- 
ture of the steel industry under the Tariff 
Committee of Sir George May he was 
appointed Chairman of the Midland Group 
of Steel Manufacturers. He also served on 
the Council of the Iron and Steel Institute. 

At the outbreak of war Captain Hilton 
was appointed deputy chairman of the 
United Steel Companies, Ltd., and in 1939 
he also undertook the presidency of the 
British Iron and Steel Federation, which 
arduous work in wartime conditions he 
carried out for three years. His last work 
was connected with the consideration of 
post-war stcel housing by the Federation. 

In addition to his activities, he was a 
director of several other companies con- 
cerned, with industrial and electrical activities, 
including the British Light and Power 
Corporation, Ltd., John Summers and Sons, 
Ltd., Trent Valley and High Peak Elec- 
tricity Company, Ltd., and the North Wales 
Power Company, Ltd. Sir Robert ‘was 
knighted in the New Year’s Honours in 1942. 








Sixty Years Ago 





Dowson’s GAs 


Tue process for the production of “‘ water 
gas,”’ consisting of forcing a current of steam 
and air through a red-hot bed of fuel and pro- 
ducing a mixture of hydrogen, carbon mon- 
oxide, and nitrogen, was developed over sixty. 
years ago by Dowson, of Manchester. One of 
its earliest applications was as a means of pro- 
viding fuel for gas engines in substitution for 
town’s gas. In our issue of October 5th, 1883, 
we described and illustrated a very compact 
form of the Dowson producer, which had been 
designed for use in conjunction with gas engines, 
and in our issue of November 2nd of the same 
year we commented upon certain results of its 
working which had been reported to us. Crossley 
Brothers, of Manchester, had recently carried 
out tests on a 90 I.H.P. Otto-Crossley gas engine 
supplied with Dowson gas. The tests covered a 
period of seventeen days and, were reported to 
have shown a solid fuel consumption, of'1-3 Ib. 
per I.H.P.-hour. We considered this con- 
sumption very remarkable. It excelled the 
economy of any steam engine of com ble 
power. The generator plant, comprising a 
small boiler, the stove in which the coal, anthra- 
cite, or coke was’ burned, and a gasholder, 
occupied a space about equal to that taken up 
by the boiler for a steam engine of equal power. 
The steam entered the stove through an air 
injector, which maintained a pressure of 2in. 





pany, Ltd., Manchester, and he became 


or 3in. of water inside the generator. Some 


calculations which we gave showed that the 
engine fed with Dowson gas had a thermal 
efficiency overall of about 33 per cent. We con- 
tended that a satisfactory motor occupying a 
moderate space and developing a horsepower for 
one-half as much fuel as a very good steam 
engine ought to have a great future before it. 
The principal questions which remained to be 
answered were, we thought, whether large-sized 
engines using Dowson gas could be made and 
whether they could be depended upon to last. 








Micro-Filming Technical 
Literature 


Since its formation in 1934 the British 
Council has done a great deal of useful work in 
disseminating throughout many foreign coun- 
tries information regarding scientific and cultural 
developments in the United Kingdom. This 
work has been performed in several ways, 
among which may be mentioned the distribu- 
tion of literature and films and the organisation 
of exhibitions and lectures in co-operation with 
British Institutes abroad. 

Conditions that have been created by the war 
have inevitably brought about fresh develop- 
ments in the British Council’s activities, and 
one such recent development is the micro- 
filming of scientific and technical journals, so 
that their contents may be more easily and 
quickly made available in countries virtually 
cut off from the normal supplies of these 
journals. China is one of the countries in this 
position, and the British Council has now 
arranged for micro-films of twenty-five weekly 
and monthly scientific and technical publica- 
tions to be sent there regularly. THE ENGINEER 
is included in those publications. 

The war with Japan has compelled many 
Chinese libraries and other information centres 
to be evacuated, in some cases, a number of 
times ; volumes have been lost or destroyed, 
and transport difficulties have in several 
instances prevented the supply of technical 
literature from being maintained. There is 
therefore a definite lack of technical kooks and 
periodicals in China, and the British Council’s 
micro-film service will do much to make up for 
that lack until the normal dispatches can be 
restored. 

This is how the scheme is operated. Master 
films are made of the editorial contents of THE 
ENGINEER and the other journals at present 
included in the scheme, and are stored in this 
country. Positives of the films are sent to 
China by air, usually, we understand, twice a 
month, and are there exhibited. Fourteen . 
centres where the films may be studied have so 
far been set up, amongst other places at Chung 
King, Kweilling, Beipei, Kwei-Kiang, and 
Chiating. The British Council’s representative 
in China circulates to the universities and 
libraries a list of the films as they arrive, and 
gives information as to the centres at which 
they may be viewed. Anyone who wishes to 
do so is then able to visit the nearest centre and 
study the contents of the journals in which he 
may be interested by the aid of a projector 
known as a micro-film “reader.” In some 
cases wall projection only is at present available, 
which, of course, necessitates the darkening of 
the room in which the films are displayed. 
Other types of projector are, however, now being 
developed, one of which is of the desk type. 
The screen of this instrument is fitted beneath 
the lens, and is pitched at a convenient angle 
for reading. This “reader ”’ projects one page 
at a time, and after the film has been placed in 
position, the person using the “reader” can 
easily turn on to the next or any page which he 
wishes to study. We recently saw a film pro- 
jected by one of these “ readers,’’ and the type 
was reproduced at approximately the same 
size as that of the journal from which it was 
made. An additional advantage of the desk 
type “reader ” is that it can be used in a small 

and without darkening a room. 

Copies of the publications which are micro- 
filmed are sent to China by the sea route, but it 
will be readily appreciated that the information 





contained in them is made much more quickly 
available by means of this service. 
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Engineers and the British Empire 


By Professor MIDDLETON SMITH, M.Sc., MI, Mech. E., LL.D, 
No. XVII—(Continued from page 332, October 22nd) 


Pusric WorxKs In NEw ZEALAND 


OME idea of the relative volume of work 

that has been carried out by Government 
engineers in the various State Departments 
of New Zealand can be gained by mentioning 
(in round numbers in millions of pounds) the 
total expenditure involved in each of them, 
up to 1939. 

Railways head the list with a total for new 
construction and improvements of (nearly) 
64; roads, 26; telegraphs, 13; irrigation, 
water supply, and drainage, 14; electric 
supply, 17. In 1939, out of a total expendi- 
ture on public works, roads absorbed 31:7 
per. cent.; railway construction, 17:3 per 
cent.; hydro-electric supply, 6 per cent.; 
irrigation, 1-24 per cent.; air defence and 
aerodromes, 3-09 per cent.; telegraph exten- 
sion, 3+83 per cent.; the remainder was for 
public buildings, plant, &c., for other depart- 
ments, &c. The development of the 
Dominion within a century has involved a 
vigorous public works policy. 

The first incentive to encourage com- 
mercial aviation was to make it a part of 
defence policy and in 1923 the N.Z. Air Force 
was formed. Since then great progress had 
been made up to 1939 in providing facilities for 
air services. Over 7 million passenger miles 
were flown in that year, 30,688 ton-miles of 
mail, and 1034 ton-miles of freight were 
carried. The extension of the England- 
Australia Air Service to New Zealand (1939) 
involved development of an up-to-date 
flying boat base at Auckland. There are 
extensive radio facilities for aiding aircraft. 


IRRIGATION AND WaTER CONTROL 


These works are considered to be amongst 
the most important development schemes 
carried out by the Government. In Otago 
thirteen completed irrigation schemes are 
in operation and 52,106 acres were irrigated 
(1940) out of a total commanded area of 
64,000 acres. In Canterbury 3350 acres 
were irrigated out of a commanded area of 
17,403 acres. This work includes the water 
supply from Rangilata River and includes a 
hydro-electric power water-race. Excava- 
tion was completed (1940) over 40 miles ; 
the total excavation was 3,220,000 cubic 
yards. The race will supply 1000 cusecs of 
water to irrigate 234,000 acres and will gene- 
rate 30,000 H.P of electrical energy in winter 
when water is not needed for irrigation. The 
total number of concrete bridges, siphons, and 
regulating structures completed on the race 
was eighty-five. A large pressure siphon at 
Surrey Hills is nearly 1? miles long; it is 
made up of precast reinforced concrete pipes 
of 12ft. diameter and 12ft. long, each pipe 
weighing 28 tons. The pipes are made in a 
specially designed pipe factory near the 
works. 

The Ashburton-Lyndburst scheme is 
nearly completed to irrigate 34,000 acres ; 
the Mayfields-Hinds scheme supplies about 
half of the 54,000 acres it will finally supply. 
The Downlands scheme supplies water for 
domestic and stock purposes to 700 farms, 
comprising a total of 109,000 acres. In 1941 
some £615,000 was spent on irrigation, 
swamp land drainage, and water supply. 


WAIMAKARIRI RIvER ConTROL 


The Waimakariri River is about 40 miles 
long, rises in the mountains—where there 
is a rainfall of about 100in. per annum 


—falls for 34 miles over a sloping plain, 
in which there is a rainfall of about 
26in., at an average gradient of about 17ft. 
to the mile. It then proceeds for a distance 
of 6 miles over a very flat slope and dis- 
charges over a bar into the sea. 

The foundation of the river’s course is 
shingle and the Waimakariri River Trust 
was preparing plans to prevent the flooding 
of the agricultural land and, more important, 
to obviate the possibility of floods reaching 
Christchurch, 5 miles distant. 

The River Trust had under consideration 
plans prepared by their own engineers, but 
they also asked the Institution of Civil Engi- 
neers to nominate an engineer who could 
give an opinion. Sir Alexander Gibb was 
nominated and reported his recommenda- 
tions. In the firm’s report it was. indicated 
that it was considered there was a distinct 
risk of flooding to the town of Christchurch 
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TOE 
known that the total quantity of iron. 
bearing sands is enormous. The iron, can be 
separated magnetically. Plans were com. 
pleted in 1940 for the establishment of steel 
works using local ores, but it seems thai it jg 
unlikely that a complete plant can be 
obtained from overseas until peace returns, 

Up to 1940 over 95 million tons of coal had 
been mined; the figures for production jn 
1940 were just over 24 million tons. In that 
year 668 tons were raised per person under. 
ground. More than half the weight of coal 
so far obtained was of the bituminous and 
semi-bituminous type and about 38 per cent, 
was brown coal, the remainder being liguite, 
In 1940 there were 141 coal mines in opera. 
tion, 60 per cent. of the output being 
obtained from Crown lands. 

State aid to mining is given in various 
forms, viz.; (1) geological survey and 
bulletins, (2) financial aid to prosperity, 
(3) Government prospecting drills, (4) schools 
of mines, (5) subsidised roads to mines. The 
Dominion laboratory has carried out testing 
and research work in connection with mining, 

The forest policy of the Dominion is essen- 
tially one of conservation and expansion; 
conservation of the indigenous forests for 
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and surrounding district and that the risk 
was increasing. It was recommended that 
any works of regulation and control should 
be arranged as parts of a comprehensive 
scheme, for the work, owing to its magnitude, 
could only be carried out in sections. 


Mos1ne 


In its early stages the gold mining industry 
contributed to the progress and settlement of 
the Dominion. It is claimed that the first 
mechanised dredger to be built was designed 
and used in New Zealand. In recent years 
dredging has again come into prominence, 
because of the great depths to which modern 
machines can work and the low cost of opera- 
tion per cubic yard. In 1902 there were 200 
dredging plants in operation; in 1927 the 
number had fallen to four, but since that date 
there has been a steady increase, the number 
of productive dredgers being twenty-four in 
1940. The link-up with some of the main 
hydro-electric schemes in recent years has 
aided dredging concerns, ensuring cheap 
power. Silver is found in the mines alloyed 
with gold. Particulars of the production of 
these precious metals are being withheld for 
the duration of the war. 

There are iron ore deposits, but in 1939 the 





output was only 1586 tons, although it is 





ARAPUNI GORGE 


the twofold purpose of counter-erosion and 
sustained timber production ; expansion of 
the exotic forests for the creation of a 
supplementary timber supply. The emerg- 
ency of the war has caused lengthy investi- 
gations into the use of charcoal-gas producers 
for both vehicular and stationary engines, 
and in that way petrol supplies have been 
conserved. 

Although the forest tree species number 
112, only six are at present being used to any 
extent by sawmillers and of these five are 
coniferous (softwood) timbers. The total 
output of timber in feet board measure (i.e.; 
units 12in. by 12in. by lin.) in the year 
1939-40 was almost 336 million feet board 
measure. Exports amounted to 17,323,000 
board-feet. Much of the timber is used in 
the building industry, for bridges, &c. 


E.porricity SuPPLY 


The first trace of laws dealing with the use 
of electricity is the Electric Telegraph Act, 
1865. This Act was modified later to include 
provision for ordinary commercial electric 
supply. The first public supply system was 
instituted in Reefton in 1887. The plant is 
still in existence, though the actual machinery 
has been considerably modified. It is driven 
by water turbine coupled to a 80-kW gene- 
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rator, and the total mileage of electric lines 
is only 10 miles. 

Wellington was the next town to be sup- 
plied. The service began as a hydro-electric 
one, but has since been successfully built up 
with steam plant. The original installation 
consisted of two vortex turbines, each of 
30 H.P., driving alternators. In’ 1891 elec- 
tricity was supplied to private consumers and 
in 1893 @ British steam plant was installed 
for driving four 75-kW and one 25-kW alter- 
pators by means. of ropes. Later three 
yertical steam engines, direct coupled to 
alternators, all imported from Britain, were 
installed and finally a vertical Curtis turbine 
and alternator of 500-kW capacity. In 
1904 an electric tramway system was 
jngugurated and in 1906 the Corporation 
erected the present turbine and boiler-house, 
where the first 1500-kW Parsons turbine was 
installed, to be followed by a duplicate set 
in 1913. In 1924 the Evans Bay station, was 
placed in service. 

In these early years other small plants 
were installed in other parts of the country, 
but an important stage was reached in 1903, 
when an Act was passed giving the Crown all 
rights to use waters in rivers and streams for 
power purposes. The Government then 
embarked upon a complete investigation of 
the water powers available, A very compre- 
hensive report was prepared by the Super- 
intending Engineer, the late Mr, P, S. Hay, 
in which he described powers amounting to 
about 500,000 H.P. in the North Island and 
3,200,000 H.P. in the South Island. 

The year 1915 is important because in that 
year the first of the main Government supply 
stations went into operation at Lake Coleridge, 
with an installed capacity of 4500 kW, which 
was increased to 27,000 kW in 1927 and in 
1941 was 34,500 kW. 

Legislation was introduced which estab- 
lished Power Boards for distribution pur- 

- In addition to the expenditure 
involved by these Boards, quite a large 
amount has been invested by local authorities 
which have their own generating plants. 

The generation of electricity continues to 
be one of the Government’s most successful 
undertakings. After paying net operating 
expenses in 1940, the revenue for the year 
gave a return of 9-07 per cent., as compared 
with 8-7 per cent. in the previous year. 


Taxes were paid for income tax, national | (1941) was 2,388,389 kW, with 442,222 con- 
security tax, and social security charge.|sumers. The connections included 105,522 
The assets and liabilities were recorded | electric ranges, 124,193 electric heaters, and 
(1941) in millions of pounds at over 18 and | 29,365 electric milking machines. The units 


under 16 respectively. 


generated, in round numbers and in millions, 


There were (1941) a total of 101 main and|in the year were (1) water 1700, (2) steam 





WAITAKI HYDRO-ELECTRIC POWER PLANT 


14 standby hydro-electric plants. There 
were then 12 main and 43 standby oil stations, 
their total capacity being 29,387 B.H.P.; one 
main and 32 standby steam stations, with a 
total capacity of 107,302 B.H.P.; and 6 gas 


124, (3) oil 7-7, and (4) gas 0:20, The 
annual working costs per unit generated were 
0-336d. and the annual capital cost was 
0-382d. The average revenue per unit was 
0-902d. In 1925 the latter figure was as 


Development of Water Power in kW 











North Island. 1920. 1934. South Island. 1920. 1934. 
Horahora at Segal 6,000 10,000 | Lake Coleridge ... 7,100 32,000 
Arapuni Soe eke! hoo tthe — 62,000 Waipori... ... 5,000 16,100 
Waikaremoana ... ... .-.  «- os 37,000 
ee ee ae eon orn oe — 21,000 

I Teas ee 5,000 | 130,000 12,100 48,100 

















engine standby stations, with a capacity of 
1819 B.H.P. The installed generating capa- 
city of the 114 main stations is 477,848 
B.H.P., and that of the 95 standby stations is 





139,193 B.H.P, The total connected load 











high as 2-12d., and in 1935 it was 1-17d. 
The total capital outlay at March, 1941, on 
the two systems was £11,561,705 and 
£7,289,053, The figures include cost of 
land, roading, fences, headworks, generat- 
ing stations, buildings, plant and machinery, 
transmission and distribution, sub-stations, 
offices, telephone services, surveys, expenses 
of raising loans, intérest during construction. 

Lack of rain at times necessitates reduction 
of power’ in some of the hydro-electric 
stations, but the supply is maintained from 
either standby stations or other hydro- 
electric supply connections. — 

Of the 91 distributing authorities, $1 
showed a profit of £1,139,681 and 10 showed 
@ loss of £12,745. Of the total population in 
the Dominion, 91-75 per cent. are living 
within the electric supply areas, so that the 
ideal of a supply to every home is well on the 
way to realisation. 

Hypro-ELzoTric PowER 

Prior to 1900 but little use had been made 
of the plentiful supply of water power for 
hydro-electricity. In 1903 some 9911 B.H.P. 
was available; in 1923 the figure was 
54,244 B.H.P.; in 1933 it had risen to 328,708 
B.H.P.; and in 1941 there was a further 
increasé, bringing the figure up to 484,912 
B.H.P. This figure covers all plants exceed- 
ing 1 H.P., with the exception of plants not 
exceeding 6 H.P. used for farming purposes. 

The figures in the table above show the 
growth of maximum demand at the hydro- 
electric stations in kilowatts up to 1934. 

In addition to the Government undertak- 
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ings controlled by the Public Works Depart- 
ment, the Tourist Department’s undertaking 
at Rotorua, the Health Department’s plant 
at Hammer Springs, and those undertakings 
operated by Electric Power Boards, there 
were during 1940-41 forty-eight establish- 
ments operated by other organisations. Six 
of these represented private enterprise, the 
rest being local authorities of various classes. 

Since 1934 there have been great develop- 
ments in hydro-electric power schemes.. The 
following table gives the present and ultimate 
installed capacity in each of the Government 
generating stations in 1942 :— 


lake. These works will control the water to 
Waitaki power station. A fall of about 
100ft. will be used to operate a 21,600-kW 
plant at the outlet of the tunnel. 

The South Island Power Board’s area is 
about 7800 square miles, half of which 
is practically uninhabited, there being only 
about one person to 50 square miles. The 
main transmission line of this Power Board, 
which is 150 miles long, is the most southern 
in the world. It has its source in the base of 
the Southern Alps, traverses a mountain 
range where the weather conditions are very 





bad, for the line is loaded with snow and 


New Zealand Hydro-Electric Stations Installed and Operated by the Public Works Department 


























Present installed Ultimate installed 
capacity (1942). capacity (estimated). Static head, 
Name of station. feet. 
No. of units.| Kilowatts. | No. of units.| Kilowatts. 
North Island— 
Horahora ... 8 10,300 To be} abandoned 27 
Arapuni + 6 109,500 8 152,700 175 
Wi oane : 
ee ne emi plas Sam gs —- a 2 32,000 440 
Middle Station 3 52,000 3 52,000 675 
Lower Station a os 2 40,000 370 
Mangahao ... ... 5 19,200 5 19,200 895 
New Plymouth ... -— 3,750 _ “= — 
Taumarunui si 3 420 3 420 49 
Kouraran ... 2 770 2 770 — 
Karapiro 3 90,000 —_ 90,000 178 
Total, North Island ... 195,940 a 286,890 _ 
South Island— 
Lake Coleridge ... 9 34,500 9 34,500 486 
Waipori ... ... Re 20,200 ak 20,200 fos 
Arnold River 2 3,000 2 3,000 42 
Lake Monowai ... 3 6,000 3 6,000 154 
Lake Tekapo _ —_ 1 21,600 80-105 
Highbank ... — — 1 256,000 330 
Waitaki Side 4 60,000 5 75,000 70 
Cobb River... — —_ 7 21,000 1920 
Total, South Island ... — 123,700 — 206,300 a 
Total, both islands —_ 319,640 ae 493,190 — 




















Thus it will be seen that in 1942 the total 
installed capacity of the State-owned hydro- 
electric plants in the Dominion was 319,640 
kW. The estimated ultimate installed 
capacity of all plants is 493,190 kW. 

The heat plants are very largely standby 
plants for use when the water supply fails. 
Thus out of a total installation of 107,302 
B.H.P. for steam engines, 106,052 B.H.P. 
are listed as standby plants. Similarly, out 
of a total of 29,387 B.H.P. for oil engines, 
27,571 B.H.P. are listed as standby plants. 

Situated on the Waikato River, the 
Arapuni station now has a total installation 
of 151,500 kW; two 21,600-kW units were 
installed in 1942. This is almost the limit of 
the ultimate installed capacity of Arapuni. 
Some 16 miles below Arapuni a new dam was 
recently built to utilise a 100ft. fall, three 
30,000-kW units being installed. Unfor- 
tunately, the old 10,300-kW plant at Hora- 
hora is unable to function as the new dam 
submerges that site. Mr. F. W. Furkert was 
engineer-in-chief during the whole period 
when the Arapuni works were in progress. 
He read a highly technical paper before the 
Institution of Civil Engineers (Vol. 240) con- 
cerning remedial measures, carried out under 
great difficulties, including dangers to the 
safety of the power-house. Power generated 
will be delivered to Auckland city, about 
100 miles distant from the station. 

A diversion canal, constructed at Lake 
Taupo, enables additional water to be stored 
for use in the generating stations below. 

The Rangitata River will supply water 
by means of a 42-mile irrigation race for a fall 
of 330ft. for the Highbank scheme on the 
Rakaia River, where a 25,000-kW unit will 
supply power in Canterbury. 

At Lake Tekapo work has been commenced 
on regulating works which involve the con- 
struction of a 20ft. diameter concrete-lined 


hoar frost in winter and is subject to violent 
gales in spring, but the service has been 
maintained. Messrs. Preece, Cardew, and 
Rider advise Dunedin, Auckland, and Well- 
ington, which use chiefly water power pur- 
chased from the Government. 

The Lake Coleridge hydro-electric station 
supplies Canterbury Province and the city of 
Christchurch. The water from the Harper 
River passes through 1} miles of tunnel and 
pipe line to Francis horizontal turbines, the 
generators having a total capacity of 34,500 
kW, working under a head of 486ft. There is 


transmission at 66,000 volts to Christchurch 
63 miles distant, and Oamaru,.135 miles, : 

The Waitaki hydro-electric scheme sup. 
plies power to Dunedin city and the South. 
land Power Board systems, transmission 
being at 110,000 volts. The ultimate jn. 
stalled capacity of the station will be 
75,000 kW, the installed capacity being 
60,000 kW in 1941. 

In the North Island there are three main 
water power schemes, interconnected by 
110,000-volt overland transmission lines, to 
which existing steam and small water power 
stations are also connected. 

The Waikaremoana stations will have an 
ultimate capacity of 124,000 kW. It is 
calculated that the minimum flow which 
can be relied upon is not less than 420 
cusecs. 

The Mangahao station was the first to be 
completed of the three main generating 
stations of the North Island. As there was 
immediate prospect of disposing of the whole 
output, the plant installed was able to 
develop 19,200 kW. The river which sup. 
plies the power is solely dependent on rainfall, 
Normal flow is about 150 cusecs, but it has 
been as low as 70 cusecs, while heavy rains 
have increased the flow to as much as 1700 
cusecs. Storage reservoirs were therefore 
provided. A great deal of tunnelling had to 
be done through mountain ranges and the 
construction of dams: proved to be very 
difficult. The full story of the construction 
of this work would involve a long technical 
description, but it can be said that it reflects 
the greatest credit upon the capabilities and 
ingenuity of the Public Works Department 
engineers. 

From the above it will be realised that 
New Zealand is rich in water power, providing 
cheap electricity, which not only stimulates 
industry, but improves the conditions of 
living by bringing comfort to country dis- 
tricts which are the foundation of a fertile 
land. 

The demand for electric power increases 
each year; in addition to expansion due to 
farming progress and new buildings there is 
industrial development and the supply for 
military camps. This additional demand has 
been a matter of urgency, which made 
imperative additional generating stations 
and increased reticulation facilities. 

(To be continued) 











f bpicos third of the conferences arranged in 
conjunction with the “ Practical Plan- 
ning ” Exhibition, organised by the Institu- 
tions of Civil and Municipal and County 
Engineers, was held at the Institution of Civil 
Engineers, Great George Street, Westminster, 
London, on Wednesday, October 20th. The 
chair. was taken by Sir Frederick Cook, and 
the pee was to have been Lord 
Leathers (Minister of War Transport). Official 
duties, however, prevented him attending, 
and his place was taken by Mr. Noel Baker 
(Parliamentary Secretary to the Ministry of 
War Transport). 

Mr. Noel Baker said that between 1919 
and 1939, £1000 millions had been spent 
on our road system, and the manner 
in. which it had stood up to the harsh 
treatment it had received under war con- 
ditions was a great compliment to the work 





pressure tunnel, 6000ft. long, and a dam at the 





Lay-Out and Construction of .Roads 





starved of repairs and the first post-war task 
would be to overtake the arrears of repairs 
and maintenance of the existing roads—and 
that would not be a light task. But a great 
deal more than that would have to be done. 
There would be a great deal of new planning 
and construction to be carried out. Owing to 
damage done by the enemy it would be 
necessary to replan and reconstruct large 
parts of many cities and towns, whilst in 
other places there would need to be the con- 
struction of new towns and villages to accom- 
modate new industries in various parts of the 
country. That would call for co-operative 
effort on the part of engineers, town planners, 
architects, the police, traffic managers, and 
other experts. With that in view, the 
Minister appointed a short time ago a Com- 
mittee under the chairmanship of Sir 
Frederick Cook, to report on the design and 





done. During the war the roads had been 


play-out of roads in built-up areas. 
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Another great advance which engineers 
would have to undertake was in connection 
with trunk roads, for which the Ministry, 
under the 1936 Act, was the responsible 
authority. The whole character of traffic had 
changed in recent years, in that there was 
now a vast amount of through traffic. The 
result was that the key to road design in the 
future was the segregation of the various 
classes of traffic. That in itself, however, 
did not complete the problem, for there still 
remained the difficulties of intersection in 
order to allow traffic to enter the main trunk 
roads en route. In order to bring all that 
about in the most efficient manner, more 
research Was necessary in regard to road con- 
struction and particularly road surfaces to 
provide anti-skidding properties and elimi- 
nate noise and vibration in our towns and 
cities. But whatever was done by way of 
Ministry memoranda, neither arbitrary pre- 
suppositions nor traditional prejudices would 
determine the character of the roads which 
must be built in the future. There must not 
be a slavish adoption of methods of con- 
struction and planning which had been 
evolved elsewhere. The whole attitude must 
be to plan and design to meet British needs 
in the British way, and the needs of the next 
generation must be considered a8 well as our 
present needs. Moreover, when studying the 
framework of inland transport as a whole, 
we must include railways and waterways 
and even airways, and also the construction 
of roads exclusively for motor vehicles. 

In all that planning he hoped that engi- 
neers would keep in the forefront of their 
minds not only the technical considerations 
with which they were primarily concerned, 
but also the great social objects which their 
work must serve. Whatever destroyed life 
and health was an enemy to the national well- 
being. The deaths and accidents on our 
roads had reached a ghastly total. Coupled 
with all that was control of ribbon develop- 
ment. In the past ten years many miles of 
roads had been disfigured by ribbon develop- 
ment, which was not only an absurdity, but a 
traffic crime and a spiritual abomination. 

Major Morgan (Engineer, Middlesex County 
Council), who spoke on the lay-out of trunk 
roads and the use of motorways, said there 
must be segregation of the three principal 
road users: the motorist, the pedal cyclist, 
and the pedestrian. But it was impossible 
to give complete segregation on our existing 
roads. The best that could be accomplished 
was a partial segregation, by widening suffi- 
ciently to accommodate dual carriageways, 
eycle tracks, and adequate footways and, 
wherever it was possible, service roads. He 
was finding service roads a distinct advantage 
in his built-up areas. At important road 
intersections, traffic could best be regulated 
and partially segregated by the adoption of 
fly-over or fly-under bridges and round- 
abouts, or a combination of both. But the 
opportunity of applying such methods was 
very limited and could only be accomplished, 
generally speaking, over a long-term period. 
The improvement of a trunk road must 
inevitably necessitate the construction of a 
number of by-pass roads in varying lengths, 
and future by-passes should be constructed 
for the use of motorists and pedal cyclists 
only. Pedestrian access should be pro- 
hibited, thus obviating the need for footway 
accommodation. Generally speaking, the 
pedestrian was a real difficulty. Subways 
and footbridges, if suitably sited, were 
helpful if the pedestrian could be forcibly 
persuaded to use them. 

Speaking of the trunk road of the future, he 
strongly advocated the construction of 





motorways for through motor traffic, These! 


motorways should be provided with dual 
carriageways for safe driving at speeds up 
to 70 or 80 m.p.h. and should traverse 
untouched lines of country, as far as possible, 
and avoid centres of population and indus- 
trial areas. Access to or exit from these 
roads should be only at predetermined points. 
The two questions which naturally arose, 
as to whether such roads were a practical 
proposition and whether convenient routes 
vould be located, had been answered in the 
affirmative by the County Surveyors’ Society, 
which, under the presidency of Colonel 
Prescott, of Hertfordshire, went very 
thoroughly into the whole problem and 
viewed it from every aspect. 

Sir Peirson Frank (Chief Engineer, London 
County Council) followed on similar lines, but 
stressed the great difficulty and delay involved 
under the present legislative system in 
obtaining powers to acquire the necessary 
land and buildings to build new roads. 
He ‘spoke of twenty years or more in the 
absence of special powers. Therefore he 
asked for improvement in that direction and 
also, as far as urban authorities were con- 
cerned, for financial assistance in conjunction 
with the trunk roads. At the moment, he 
said, the Ministry of Transport had taken over 
the trunk roads, but had no responsibility 
after those roads reached the boundary of 
the county boroughs and parts of the 
Metropolis. The same’ financial assistance 
should be given to the urban authorities as 
was given in respect of the trunk roads out- 
side their areas. If it were not possible to 
construct a network of motorways, then one 
such road should be constructed, for he 
believed that it would so quickly demonstrate 
its advantages that others would follow. 
Finally, he expressed the hope that the new 
Memorandum soon to be issued by the 
Ministry would deal with all those matters. 

Mr. A. A. Tripp (Assistant Commissioner, 
Metropolitan Police) approached the problem 
from the operational point of view, stating 
that for fifteen years his job had been traffic 
control and active war against casualties. 
Emphasising that traffic requirements should 
govern the design and lay-out of roads and 
streets, he advocated classifying roads into 
arterial, sub-arterial, and local or minor, and 
said that on arterial and sub-arterial roads 
the interests of the traffic must be regarded 
as absolute. All other interests must go 
completely to the wall. In the case of local 
roads, on the contrary, traffic considerations 
must be entirely subordinated to the needs 
of the local frontages and pedestrians. In 
that way traffic would be canalised in the 
most effective manner and safety would be 
enormously improved. 

Mr. A. A. Fryer (Secretary, Automobile 
Association) struck a lively note in the dis- 
cussion by pouring good-humoured scorn on 
the little progress that had been made in 
our road system “ since the days the Romans 
left,’’ and said that the only real through 
route ever constructetl in this country was 
the ‘London-Holyhead Road, which was 
designed by Telford. Certainly during the 
motor era we had wasted years in having 
committees and committees and committees, 
and he added that there was.really not much 
of the trunk roads left to be controlled by 
the Ministry of Transport when the County of 
London and the county boroughs were left 
out, as they were under the Act of 1936. 
There was too much talk and there were too 
many resolutions, none of which had been put 
into practice. He expressed the hope that 
the recommendations in the Alness Report 
would be implemented in the report which 
had been promised by the Ministry of 
Transport. 





Major Monteith (County Surveyor, Lanark- 
shire) said that everybody must have listened 
with profound disappointment to the speech 
of Mr. Noel Baker. It seemed, he said, that 
Mr. Noel Baker and, the Government knew 
all about the problem which faced them, but 
the way they dealt with it was to appoint 
another committee! He did not think we 
in this country were one inch further forward 
than we were when the road delegation from 
this country to Germany came back in 1937. 
In 1938 the brains of road surveyors were 
clear as regards segregation, and yet Mr. Noel 
Baker had spoken as if the whole problem 
was to be explored again. After all that had 
gone on over a period of many years, we 
were, in 1943, still bothering about what was 
going to be the Government policy. 


Dr. W. H. Glanville (Director of Road 
Research) said that research on road materials 
and methods of construction had been 
prosecuted for the past ten years by the 
Road Research (Materials and Construction) 
Board of the Department of Scientific and 
Industrial Research. Much knowledge had 
been gained. Perhaps it was not always 
spectacular (research rarely was), but never- 
theless its effects had been substantial; for 
example, in the production of durable non- 
skid roads, in the better understanding and 
preparation of the subsoil and foundation, 
and, under war conditions, in the best use 
of indigenous materials. As a result of this 
research our new roads would at least be. 
given a sound foundation, which all too few 
roads were given after the last war, and they 
would be more durable and non-skid. On 
the other hand, knowledge of road lay-out 
and road safety was on a much weaker basis. 
Research, except where it impinged directly 
on problems of materials and methods of 
construction, had not been prosecuted. 
There was no Research Committee or Board 
charged with that duty. Yet those two fields 
were of greater importance, both economically 
and from the humanitarian point of view, 
than the field in which research had been 
done. It was particularly surprising that 
road safety was not more generally recog- 
nised as a field where the scientists could 
help, for in those few cases where scientific 
methods had been used the results had been 
of great value. For example, the keeping 
of accident records and accident maps had 
caused accident statistics to be linked with 
surface characteristics. By making a detailed 
analysis of police records the research 
workers found that in one case, where a 
special surface treatment was under review, 
the treatment reduced the number of acci- 
dents by 91 per cent. In another case the 
refuges which had been put in a road on a 
“practical” recommendation, actually 
doubled the number of accidents. A lack of 
appreciation of the potentialities of research 
was also reported from America. Any road 
engineer could write down literally hundreds 
of questions to which he did not know the 
answer with any certainty. A simple example 
was that the laws of traffic flow and vehicle 
behaviour, which should be the basis of road 
curves and junctions, and which were an 
essential requirement in accident studies, 
were not known, although it was certain they 
were ascertainable. The Alness Committee 
had recommended the formation of a Road 
Safety Research Board, and that would 
probably have been done but for the war. In 
South Africa, a Road Safety Research Com- 
mittee had already been set up. In this 
country we should set up an Advisory Com- 
mittee on Road Safety, on which there should 
be men experienced in the initiation of 
research and the recognition of tractable 


iproblems, the physicist, the engineer, the 
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statistician, the psychologist, and the physio- 
logist. The Alness Committee recommended 
that the reséarch organisation it visualised 
should as far as possible be an independent 
body, working in co-operation with the 
Ministry of Transport. That freedom could, 
perhaps, best be achieved by placing the 
organisation under the Lord President. 
Moreover, the problems of road safety were so 
bound up with the problems of road materials 
and methods of construction that safety 
research should be closely linked with the 
present road research organisation. 


Mr. A. J. Lyddon (Chief Engineer, Ministry 
of War Transport), winding up the discussion, 
claimed that the road engineer had accom- 
plished far more in this country than he had 
been, given credit for or gave himself credit 
for. In that connection he recalled that an 
American engineer had once admitted the 
Americans were given to overstatement and 
added that British engineers overstated their 
understatement ! The Memorandum which 
the Ministry hoped to publish shortly would 





deal with some of the points that had been 
raised in the discussion. - 








Industry and Research 





PLEA for increased awareness of the part 

that must be played by industrial research 
in post-war Britain is made in a report compiled 
by a special Federation of British Industry 
Committee under the chairmanship of Sir William 
Larke; The report has been approved by the 
Federation’s Grand Council. 

In the Introduction, tribute is paid to the 
record of achievement to the credit of British 
industrial research and development. Most of 
the industries on which our modern civilisation 
is based, the report states, originated in the 
United Kingdom, and many of our industries 
are wholly based on continuous research and 
could not have been brought into existence or 
maintained without it. Britain’s outstanding 
achievements in the war in the air have been 
largely due to the superiority of British aircraft, 
the outcome of research and development 
carried out in engineering and aerodynamics 
over many years. ; 

h, it is stated, has an even greater 
part to play in the future than it has played 
in the past.  Britam’s position as the leading 
exporting nation can only be recaptured by 
establishing a high degree of superiority and 
originality in industrial products. “ British 
industry,’’ the report continues, “ will require 
not only to maintain the highest measure of 
productive efficiency, but to introduce new 
materials, to develop new products, and, 
through collaboration between the scientific, 
technical, and productive personnel of industry 
generally, to mobilise the whole of our industrial 
resources in the interests of national prosperity.” 


Tue InpIvipvaL Firm anp RESEARCH 


The Committee has considered returns 
received from individual firms, and, taking 
expenditure on research and the number of 
qualified research workers employed as a 
measure, it finds some evidence of a growth in 
research activity. 

The results of the mquiry show that in 1930 
a cross section of British industry, represented 
by 422 firms, was spending £1,736,000 on 
research and development; in 1935 a similar 
cross section of 484 firms was spending 
£2,696,000 ; while in 1938 a cross section of 
566 firms was spending £5,442,000. Scientific 
graduates and other technically qualified people 
employed wholly or mainly on research and 
development in 1930 by 384 firms numbered 
1381; in 1935, 432 firms employed 2566 ; while 
in 1938 the number of research workers in 520 
firms had risen to 4382. 

The report makes it clear that-these returns 
are merely a cross section, and do not cover all 
firms engaged in research and development, nor 
has every firm making a return been able to 
show the full extent of its research and develtop- 
. ment expenditure. The figures, in fact, con- 
siderably understate the true position. 


ResearcH Must BE ExtTENDED 


The report discusses whether research and 
development activities are being carried out on 
a sufficient scale to enable British industry to 
take its proper place among the leading indus- 
trial nations after the war. The conclusion is 


firms and by research associations, though in 
some instances very substantial, in total repre- 
sents an insignificant percentage of the value 
of industrial production. 

“We are of the opinion,’ the report con- 
tinues, “‘ that if 1 per cent. of the total value 
of our industrial production were éxpended on 
research and development, involving the pro- 
vision of personnel and facilities, the resulting 
increased productive efficiency and employment 
capacity would yield an annual return of many 
times such expenditure. While it is true that 
the raw materials, processes and products of 
one industry are more susceptible to improve- 
ment by research and development than are 
those of another, there will, broadly speaking, 
always be the urgent need for research activity 
until what may be comprehensively described 
as efficiency of performance can be pushed no 
further, but this limit can hardly be said to be 
reached until human requirements in all their 
variety have been both qualitatively and quan- 
titatively met ; in effect, research and develop- 
ment must be a perpetually continuing activity 
of productive industry as providing the only 
basis of material progress.” 

The ideal is that every industrial unit should 
maintain its own research department. The 
report recognises, however, that where there 
are large numbers of small firms, it is hardly to 
be expected that every individual firm could 
maintain its own research facilities. Bearing 
this in mind, the Committee makes the 
following its first recommendation :— 


‘**Every manufacturing firm should take 
stock of its position to ensure that it is 
devoting to research and development the 
maximum effort and funds, commensurate 
with the nature of its problems. 

** Wherever possible, it should maintain 
its own research department; where, how- 
ever, this is not feasible, it should at least 
entrust one or more suitably qualified indi- 
viduals with the responsibility for keeping 
constantly under review the application of 
research to its activities, and for initiating 
such investigations as may from time to time 
prove desirable, and create and maintain a 
special fund for such research and develop- 
ment of a magnitude compatible with its 
resources.”’ 


Support FoR RESEARCH ASSOCIATIONS 


The Committee is convinced that, while the 
research associations are playing a valuable 
part (witness the fact that their expenditure on 
research in 1943, it is estimated, will amount 
to £850,000), subscriptions to them show that 
industry does not always fully appreciate the 
benefits that can be derived from collective 
research. Believing therefore that increased 
support should be given to the research associa- 
tions, and that further co-operative research 
machinery should be created the Committee 


'makes as its second and third recommendations 


the following :— 

“That the firms comprising the industries 
which have their own collective research 
associations should give the most careful con- 





that the amount spent on research by individual 





sideration now to the question whether they 


are making to their research association a 
contribution, either in money or in other ways, 
commensurate with the work which, jf 
adequately supported, it could perform jpn 
furthering the interests of the industry ag 
whole. 

“That every industry which has not 
created a collective research association 
should set up a co-operative research com. 
mittee and take steps to create and maintain 
& research fund which would equitably dig. 
tribute the burden over the constituent con. 
cerns in proportion to their interest in the 
industry. The.research committee would 
determine whether the scale and nature of 
the research needs were such as to require 
the establishment of a research association, 
whether a link could satisfactorily be formed 
with existing research associations, or whether 
research problems could be dealt with extra. 
murally through university laboratories and 
other research establishments.” 


THe DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


In pressing for the strengthening of the 
research association movement, the report 
realises that attention must be given to the 
relations between the associations and the 
D.8.LR., and gives the following as its fourth 
recommendation :— 


“The Department of Scientific and Indus. 
trial Research should make the maximum use 
of the wide powers it possesses, both as 
regards the amount of grant which can be 
made available in each case in relation to the 
countervailing contributions from the indus- 
trial subscribers to associations, and as 
regards the eligibilty for grant of types of 
organisation for collective research which, 
though not research associations in name, are, 
in fact, fulfilling similar purposes. 

“* Financial provision should be made from 
public funds to enable the Department to 
increase and continue indefinitely financial 
support to research associations and similar 
organisations as a permanent feature of the 
national économy.” 


Believing that the Department of Scientific 
and Industrial Research would exercise a 
greater influence on research in industry if it 
were able to make grants on the advice of its 
Advisory Council for any research or develop- 
ment of national importance, the report makes 
the following fifth recommendation :— 

“‘ That the Government should allocate to 
the Department an annual sum of at least 
£1,000,000 for the maintenance and expan- 
sion of its activities.” 


Tue Screntist in INDUSTRY 


The report states that the time has long since 
gone by when members of the research staff 
considered themselves as being, or were kept, 
remote from-the other branches of the under- 
taking, and were regarded as ‘‘ engaged on some 
obscure and ancillary activity outside the main 
stream of the firm’s interests, to be called upon 
only when things went wrong.” The research 
staff, it is emphasised, however, should be given 
a definite standing in the hierarchy of the 
organisation. 


TAXATION 


On taxation, the report endorses the principle 
that all expenditure on research should be 
chargeable against revenue either immediately 
or over the commercial life of any assets 
created. ‘‘ Any narrow interpretation of what 
is allowable expenditure for taxation purposes is 
bound to have a deterrent effect on research.” 


CENTRAL BuREAU 


Believing that there is plainly the need for 
“‘@ continuous assertion of the overriding 
necessity for industrial research,” the report’s 
last recommendation is :— 


“That a Bureau of Industrial Research 
should be established in the,immediate future, 
which should be national in scope, and, though 
financially supported by those principally 
concefned, such as research associations, 
independent scientific research laboratories, 





Government research establishments, univer- 
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sities, and others, should be entirely objective 

in its activities.” 

This Bureau, it is suggestéd, might undertake 
educational publicity on research, help to bri 

ether research workers in similar or rela 
felds, and undertake the publication of a “ Year 
Book,” giving a short description of the 
achievements of British research and of research 
facilities available. 

CONCLUSIONS 

Concluding, the report states that while, on 

the whole, the Committee is satisfied with the 
general scheme of organisation for industrial 
research in this country, it is not satisfied with 
the scale on which research is prosecuted and 
with the degree to which the existing machinery 
ig used. 
e's addition, the Committee feels that pure 
science should receive much greater support 
from industry and the State, and that it .is 
essential that many of the country’s best 
scientific brains should be continuously engaged 
on research in the sphere of pure science. 

“ Industry must not only be willing to exploit 
machinery for research which is at its di ; 
it is even more important, both nationally and 
for individual firms, that it has the will to 
develop the results of research to the uttermost, 
and to take such risks as enterprise in new fields 
of endeavour must involve. To be first in the 
field of application is of even greater advantage 
to a country than to have been the birthplace 
of the discovery.”’ 








The Institute of Fuel 

ConcLuDING his Presidential Address to the 
Institute of Fuel on October 14th, Dr. E. W. 
Smith summarised, as follows, its contents :— 

(1) Fuel is not only important to the future 
prosperity of this country, but it is of primary 
importance. 

(2) It is believed that its problems should be 
studied from the point of view of the heat, light, 
and power requirements of the community 
rather than with the object of increasing the 
consumption of coal. 

(3) The problems of each industry—coal, 
gas, coke, and electricity—should be studied 
separately and solved as far as possible prior to 
bringing about any closer integration. 

(4) The study of improved methods of using 
fuel and power of all kinds with the object of 
conserving coal is of first importance. 

(5) Research should be increased and co- 
ordinated, but the lessons of researches already 
reported should be more fully applied. 

(6) There should be systematic education in 
the right use of fuel suitably graded for every 
class in the community, from children leaving 
school through all grades of prospective fuel 
users and producers. 

(7) The function of the Institute of Fuel is to 
act as a catalyst or lever by providing facilities 
for discussion and study and to assist, by co- 
ordination, all other fuel interests—when 
required—in their own work of development, 
whether they be professional institutions 
attached to particular industries or Government 
Departments. 

(8) The Institute of Fuel includes within its 
membership any one interested in the subject of 
fuel, whether technically or administratively. 

(9) Heat, light, and power, and the raw 
material from which they are produced, should 
be handled as public utilities, and coal in par- 
ticular treated as a national capital asset. 

The immediate problem is to see the war 
through without any major embarrassments due 
to inadequacy of supplies. The Ministry of 
Fuel and Power has all our sympathy and 
goodwill in the difficulties it has to solve. 
But there are not two camps—the Ministry and 
the rest. The Ministry is functioning for us. 
We will give it all the help it may call for. 











Russia’s New Rartway.—A new track from 
onosha, on the Moscow-Yaroslavl-Archangel line, 
through Kotlas, to a point in the Pechora coal basin, 
South of Pechora Bay, on the Arctic Ocean, is 
reported to be now completed, 
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ONCRETE barges of novel construction have 
recently been launched on the River Thames. 
The. photographs and drawing reproduced 
illustrate a barge under construction and, afloat. 
The construction consists of closely spaced 
welded, steel frames of light section rolled steel 
joists. The webs of the joists are perforated at 
close intervals and through these perforations 
are threaded reinforcing steel rods, which finally 
bind the structure together in conjunction with 





Concrete-Steel Barges 





alongside a quay or another barge is eliminated. 
All vulnerable edges are similarly protected 
with half-rounds, convexes, and so forth, 
welded to the frames. Indeed, it is claimed that 
the necessary strength steel of the vessel has 
been so distributed and utilised as to provide 
also rubbing protection. The interior, surface 
of the bottoms and the sides of the barges is 
flush with the frames, avoiding pockets, which 
has advantages in operation and, for certain 











exposed half-rounds and other plates placed at 
gunwale, chine, and edges of coamings, where 
they give longitudinal strength and also provide 
edge protection from the chafing of ropes and 
so forth. Concrete panels are cast in between 
the rolled steel joists, the concrete surfaces 
being flush with the surfaces of the flanges of 
the joists. 

Reinforced concrete construction hitherto 
applied to ship construction has followed more 





CONCRETE-STEEL. BARGE 


types of cargo, the usual timber “ ceiling ” 
which has to be used in a steel barge is elimi- © 
nated. The solidity of the bottoms of the barges 
enables them to sit on the “ hard ” without any 
danger of damage, and the overall strength of 
the barges was proportioned to deal with this 
frequent condition of use. 

It is difficult in ordinary reinforced concrete 
construction to guarantee precise dimensions. 
Owing to the pressure of the liquid concrete 





or less the normal lines of reinforced concrete 
as used in land buildings. Ships and barges are 
subjected to severe treatment in use, and as a 
result reinforced concrete barges have suffered 
from abrasion and local damage. An attempt 
to remedy this by timber fendering has proved 
cumbersome, costly, and unsatisfactory in 
operation. According to this new design, the 
flanges of the frames, being flush with the con- 








créte, “‘ grooving ” of the shell due to rubbing 











STEEL FRAMEWORK OF BARGE 


the moulds inevitably move slightly outwards, 
giving an increased thickness, which is of little 
importance in land structures, but the extra 
weight is undesirable in ships. With the method 
of construction adopted in the new design the 
thickness of the concrete is controlled accurately 
by the dimensions of the joists with which its 
surfaces are flush. The joists also provide a 
ready means for attaching the necessary moulds 
between which to pour the concrete. 
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A light-weight concrete, in which the aggre- 
gate is incinerated clay, has been used. It 
gives a very high strength and tests have shown 
that it is completely impermeable to the passage 
of water under pressure. The adhesion of the 
concrete to the joists to form an integral struc- 
ture has been demonstrated by exhaustive experi- 
ments and has, we are told, proved satisfactory 





water. 


the depth of immersion. 
method takes only about five minutes. 
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ERSTE. 








sideways by jacks so as to upset the concrete 
posts causing the barges to fall into the 
Calculations verified by experiment 
were made to ascertain the force of impact and 
Launching by this 


The barges were built in London to the designs 
and supervision of Sir Owen Williams and 









organisation of the Director of Fortifications 
and Coastal Works. 

In the construction of the runways an experi. 
ment was tried and proved eminently successful, 
A small grassed aerodrome has been in use fh 
several years, but was not thought suitable for 
the operation of Service aircraft. In order to 
provide the runways as soon as possible the 














BARGE READY FOR LAUNCHING 


in practice. The steel required in barges built 
to this design is approximately one-third of that 
required for an all-steel barge and the total 
weight of steel and concrete is only slightly 
greater than that of a steel hull. The whole of 

. the interior and exterior surfaces of the barges 
are painted with a bituminous paint. 

The advantages of constructing vessels in 
this manner are the saving of nearly two-thirds 
of the steel and the utilisation of a class of 
labour not necessarily experienced in ship con- 
struction. The barges are of 200 and 400 tons 
deadweight and the larger ones have been built 


3° Concrete Bottom & Sides 


3” Concrete Bulkhead 







8" x 3°R.8.J. 


Frames & Floors 


Partners, to the order of the Associated Port- 
land Cement Manufacturers, Ltd., and F. T. 
Everard and Sons, Ltd., shipowners. 








‘Big Naval Air Station 


Wirutn a hundred miles of Cape Town 
a big modern air station has been built, 
at the request of the British Government and 
at a cost to Britain of over £1,500,000, for the 
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LAUNCHING A BARGE 


method known as sand-cement stabilisation was 
carried out. This consists, in brief, of mixing 
cement and water with sand, which was found 
on the site, by means of harrows, dozers, and 
rollers. In this way it was possible to obtain a 
daily output of approximately 4000 square 
yards of runway. Part of the area was little 
better than a swamp a@ year ago, and a very 
extensive system of drainage was necessary. 
Other sections consisted of large areas of blown 
sand, which had been planted with wild figs. 
In order to deliver the vast quantities of mate- 
rials required for the construction—about 
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to Lloyd’s survey. The lines of the vessel con- 
form generally to Thames swim barges, but tank 
tests were carried out at the National Physical 
Laboratory to ascertain whether any improve- 
ment could be made on the usual Thames 
barges. It was found that by slight variations 
a considerable improvement, up to 33 per cent. 
reduction in towing force could be effected. 

The} barges have been launched in a novel 
manner. Each was built on two rows of concrete 
posts above tidal water, and when the tide 
was at a convenient level it was pushed 








ARRANGEMENT OF CONCRETE-STEEL BARGE 


use of the Fleet Air Arm. The station, which 
occupies 1250 acres, is playing a very active 
part, in co-operation with the R.A.F. and 
8.A.A.F., in the seaward defence of the Union. 
In addition to an up-to-date aerodrome with 
hard runways, it includes an aircraft repair 
yard, capable of erecting, testing, servicing, and 
repairing any type of machine. 

The policy and planning of the air station has 
been carried out under the direction of Royal 
Navy and British Admiralty officers, while the 





actual construction has been executed by the 





100,000 tons—a special branch of the railway 
was laid with the co-operation of the South 
African Railways and Harbours. 








German CaLts on Norway.—It was recently 
reported that twelve or thirteen ships laden with 
Swedish iron ore now leave Narvik for Germany 
every week. Most of the ships are small—under 
5000 tons—and although they take a long time in 
making the round trip, it is believed that the per- 
centage of sinkings is comparatively small. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Shipbuilding in Sweden 
The Swedish shipbuilding and ship repair- 
ing industry seems to maintaining a good rate 
of activity in spite of the difficulties arising from the 
war, According to The Foreign Commerce Weekly, 
the organ of the United States Department of 
Commerce, more than a hundred Swedish ships 
have received treatment designed to give effective 
rotection against magnetic mines during the six 
months in which the demagnetising station at Lilla 
Vartan, near Stockholm, has been in operation. 
Vessels up to 8000 tons have been so treated and 
the station is to be enlarged to accommodate ships 
up to 15,000 tons, the largest under the Swedish 
flag. The station is operated by the naval authorities 
and provides free service to Swedish merchant 
ships. An attempt is being made to establish a 
similar station at Géteborg. A cargo motorship 
named “‘ Fylgia ”’ was delivered last June. It was 
built at Géteborg, of all-welded construction and 
strengthened for navigation in ice, The “ Fylgia ” 
is built with two decks running the full length and 
is 318ft. long, 44ft. 6in. wide, and 27ft. 3in. deep to 
the shelter deck. Two of the five holds are insulated 
and installed with cooling machinery, using ammonia 
and brine. The ship is designed for a contract 
of 144 knots when loaded and has a carrying 
capacity of 3500 tons on a draught of 18ft. 9in. 
Recently, the ‘‘ Mattawunga ’’ was launched at the 
Gotaverken shipyard in Sweden. This vessel is 
474}ft. long and has a beam of 58}ft. It is equipped 
with a seven-cylinder double-aeting two-stroke 
diesel engine of 9000 I.H.P., designed for a speed of 
16} knots. A limited number of passengers can be 
accommodated in this 8700-ton deadweight motor 
liner. 
The Pig Iron Market 

The situation in the British pig iron industry 
has altered little. For many months the supplies 
of home-produced high-phosphoric pig iron have 
been sufficient to meet all consumers’ requirements. 
The light castings industry and the general engi- 
neering foundries are the largest consumers, 
although their consumption is not so great as in 
pre-war days. This is principally because the light 
castings industry is still only partly employed, 
although it has more work in hand than was the 
case a year ago, because in a number of instances 
plant has been altered to enable foundries to partici- 
pate in the war effort. This movement in the 
industry, however, has been on a limited scale. 
The engineering foundries are generally well 
employed upon war work, although in some cases 
it is reported that tne rate of activity has shown a 
decline during the past few weeks, largely because 
of changes in the character of the materials required 
for the war effort. This branch of the industry, 
however, is making a large contribution to the pro- 
vision of castings for munitions and armaments for 
which special pig iron is chiefly required. The 
position of medium and low-phosphoric pig iron is 
much easier than it was until recently owing to the 
imports of ore from North Africa. On the other 
hand, although the production of these descriptions 
of pig iron has increased, the demand from several 
directions shows a tendency to decline. Only a 
slight change has resulted in the supply pasition of 
hematite as a result of larger imports’of ore, but it 
is still hoped that relief will be experienced in this 
department within a reasonably short time. The 
Iron and Steel Control has still to watch the hema- 
tite position carefully and is restricting the use of 
this description to work for which no other kind of 
pig iron will serve. This means that a considerable 
tonnage of refined and low and medium-phosphoric 
pig iron is being used as a substitute for hematite. 
This has been the case for a long time and con- 
sumers have now become accustomed to this practice 
and have shown considerable skill in making use of 
the pig iron available. There is little of interest to 
report regarding basic pig iron. Consumption by 
the steel works is cn a huge scale, but the steps 
taken by the Iron and Steel Coptrol to maintain 
production have enabled the requirements of con- 

sumers to be fully met. 


Scotland and the North 


The iron and steel works in Scotland have 
been working for a long time practically at capacity 
and it is estimated that the output for the current 
month will be one of the best of the year. Large 
tonnages of steel are being absorbed by the ship- 
building industry and the trades associated with it. 
Marine engineers are taking large quantities, includ- 
ing considerable tonnages of plates. The demand for 
ship plates and boiler plates has shown no sign of 
declining and, in addition to the shipbuilders, loco- 
motive builders, wagon builders, makers of armoured 


Export quotations are f.o.b. steamer. 


vehicles and heavy engineers are large consumers. 
The demand for steel bars has been well maintained 
and there has been a strong request lately for the 
larger diameter bars from the engineering industry. 
A good volume of business also has passed in small 
steel bars of the sizes produced by the re-rollers. 
There is an active demand for the lighter sizes of 
structural steel, particularly shipbuilding sections, 
but a comparatively small business is passing in 
heavy joists and sections. This, however, has been 
the case for some time, and there is no indication 
that larger quantities will be required of heavier 
sizes than are at present passing into consumption. 
The sheet mills have orders on their books sufficient 
to keep them busy until the early part of next 
year and, in addition, are turning out good quan- 
tities of thin plates. Busy conditions rule in the 
Lancashire iron and steel market. There is a strong 
demand for alloy steel, which shows a tendency to 
expand as a result of the increased call from the 
aircraft manufacturers. The engineering industry 
in Lancashire, which is almost fully employed upon 
war work, is taking up good quantities of plates, the 
manufacturers of which are finding their resources 
heavily taxed in their efforts to keep pace with the 
demand. There is an active service demand for 
wire and most of the mills are booked for several 
months to come. The busy conditions which have 
ruled so long as the steel works on the North-West 
Coast show no signs of relaxing. Outputs are on a 
big scale and recently there has been a noticeable 
demand for manganese steel. 


The Midlands and South Wales 


Owing to the improvement in don 
duction of billets and sheet bars, in which the. Welsh 
works have played a notable part, the re-rollers are 
now obtaining their full requirements and the with- 
drawals from stocks of imported semis have been 
on a comparatively small scale of late. Notwith- 
standing the increased supplies of primes, however, 
the re-rollers are using considerable quantities of 
seconds, crops, and defectives. The general situa- 
tion in the Midland steel industry, however, has 
changed little. The aggregate demand does not 
seem to have decreased, although here and there 
changes in the Government war production pro- 
gramme have resulted in a slackening in the request 
for certain descriptions of steel. The production of 
plates has been maintained at a high rate; but 
even so, it is barely sufficient to meet the insistent 
demand which arises largely from the shipyards. 
Heavy engineers, however, and locomotive and 
wagon builders are taking good quantities of plates. 
The alloy steel position is somewhat irregular, and 
whilst there is a strong request for the cheaper 
qualities of alloy steel, which are used in considerable 
quantities by the engineering industry, the volume 
of business in the more expensive sorts has shown a 
noticeable decline. This, however, may be only a 
passing phase, since there aré indications that a 
more active demand may develop shortly from the 
aircraft and armament vehicle manufacturers. A 
considerable volume of business is passing in steel 
bars of all dimensions. Engineering concerns are 
taking up good tonnages of the larger diameters, 
whilst there is a steady flow of business in small 
bars and small sections. Midland ironworks are 
experiencing a moderately active call for iron bars. 
There is a steady business passing in best iron 
bars, and recently there has been an improved 
demand for crown iron. Nos. 3 and 4 bars have 
been in request for several months, but the makers 
appear to be well able to maintain regular deliveries. 
The demand for ferro-concrete bars has been quiet 
for some little time. There has been no relaxation 
in the high rate of operation maintained by the steel 
works in South Wales for many months. As in 
other districts, the call for plates is a feature of the 
position. The works producing billets and sheet 
and tinplate bars are fully occupied and have a con- 
siderable tonnage of orders on their books. Business 
in the tinplate market has declined and there has 
been a noticeable falling-off in the amount of 
business transacted in tinplates and substitutes. 
The export market has been idle for a long time. 
The home demand has been steady, but has declined 
somewhat of late. 


The North-East Coast and Yorkshire 


Although no important change has occurred 
in the iron and steel position on the North-East 
Coast and most works are operating at capacity, in 
some departments the supply has overtaken the 
demand. This has led to a slight decrease in activity 
in some directions.. The changes in the war pro- 
duction programme have also been reflected in the 
urgency of the demand for certain materials. On 


Unless otherwise specified home trade quotations are delivered f.o.t. 


delivery of materials required largely for priority 
purposes is unceasing and such easiness as ‘has 
developed is confined to a’ few departments. The 
most outstanding feature of the demand is still the 
request for shipbuilding steel. There is a heavy 
production of steel plates, large quantities of which 
are going to the shipyards and big tonnages of angles 
are also required by this industry. Big as is the 
output of plates, consideration has been given to the 
possibility of increasing production, since, whilst 
the shipbuilding industry has priority, the needs of 
other industries closely concerned with the war 
effort are on a heavy scale and in some cases show a 
tendency to expand. The position in the semi- 
finished steel department is satisfactory and, as a 
result of the increased output of Welsh and English 
works, the necessity for withdrawing large quan- 
tities of imported semis from stocks which are held 
in this country against an emergency has passed. 
Re-rollers are obtaining all the billets, sheet bars, &c., 
that they require, although the consumption by the 
re-rollers is on a particularly heavy scale in view of 
the big programme of work they have in hand. 
Most of the re-rolling works are busily employed 
upon the production of the lighter sections, and small 
steel bars, and will be fully occupied for several 
months. The iron and steel industry in Yorkshire 
is operating at capacity and there is no indication 
that any relief from these busy conditions will be 
experienced for a long time. The principal change 
which has occurred in the local steel industry has 
been the development of an easier tone in the alloy 
steel section. This is most noticeable in the more 
expensive kinds of this steel, and although there is 
still a fair pressure of demand, the congestion which 
ruled some months ago has been overcome. The 
pressure from the engineering and allied industries 
to obtsin those qualities of alloy steel that are in 
principal use by this section of the trade has been 
maintained. Considerable activity rules in the acid 
carbon steel department, whilst large tonnages of 
basic steel are being produced. There is also an 
active demand for special steels. 


Tron and Steel Scrap 


The demand for most descriptions of iron 
and steel scrap has strengthened of late, and in some 
quarters it is suggested that a shortage will develop 
later in the year. For the time being, however, the 
only scrap that is in short supply is the heavier and 
better qualities. The manufacturers of special steel 
are given first claim on the better qualities, and some 
at least of the open-hearth steel makers are com- 
plaining of the quality of the scrap which is reach- 
ing them. Temporary traffic difficulties in one or 
two districts have prevented regular deliveries, 
but it is suggested that these are of a temporary 
character. Consumers for some time past have 
been able: to obtain ample supplies of lower-grade 
material, and as a result have considerable stocks 
on hand. They are anxious, however, to obtain 
good quantities of heavy mild steel scrap cut to 
furnace and foundry sizes, but the supply position 
of this material seems to be getting more difficult. 
Acid steel makers are taking up large quantities of 
steel scrap and hydraulically compressed steel 
shearings to supplement their supplies of heavy 
steel. Good supplies of mild steel turnings are 
arising, and there is a brisk request for heavy and 
chipped qualities, but it is not easy to dispose of 
the quantities of light and bushy material which are 
on hand. There is no scarcity either of mixed 
wrought iron and steel scrap for basic steel furnaces, 
and large quantities are moving. There is also a 
vigorous request for good heavy material, but some 
consumers have found difficulty in obtaining all they 
need, and have turnéd their attention to the 
medium and light descriptions. Consumers are 
showing more interest in compressed basic bundles, 
and the demand has become more active, with the 
result that producers are not finding it difficult to 
get rid of their holdings. Engineering foundries 
have complained lately of a shortage of first-class 
scrap, and there, is an active inquiry for short 
steel scrap and machinery metal. Heavy cast iron 
in large pieces and furnace sizes is in strong demand, 
but the supplies available do not seem sufficient to 
meet requirements. Good cast iron machinery 
scrap in cupola sizes is also in rather short supply, 
and the parcels that become available are quickly 
taken up. 








BavxirTEe, Iv Sucar Facrories.—Owing to the 
difficulty in obtaining supplies of activated carbon, 
several Cuban sugar refineries are successfully usi 
granulated bauxite or bauxite sand for the decolori- 











the whole, however, consumers’ pressure to obtain 





sation of their liquors. 
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Notes and Memoranda 





Rail and Road 


THe Pan-AMERICAN HicHway.—The progress 
of the great highway from the United States to 
South America, through the Panama and Costa Rica 
country, continues to 6 attention. A new 
proposal is the construction of an international, 
toll-free, high-level bridge to replace the privately 
owned toll bridge that now connects Laredo, Tex., 
and Nuevo Laredo, Mexico, over the Rio Grande. 
Work will be begun as soon as possible after the war. 


RUBBER AND THE Soya BEan.—1lt is announced 
from America that the production of an ingredient 
from soya bean oil acid will improve the durability of 
both synthetic and natural rubber. This research 
has been done by chemists at one of the country’s 
largest meat packing establishments. Although 
production of the ingredient on a commercial scale 
has been carried on for about eighteen months, 
details are not available because of wartime security 
restrictions. 

Propvucer Gas Buses AND CaRBON MonoxIDE.— 
The Parliamentary Secretary of the Ministry of 
War rt, in a written reply to a question 
taised in the House of Commons, admitted that two 
conductresses on a bus propelled by a producer 
gas trailer were apparently affected by carbon 
monoxide gas. The cause was being investigated 
and the unit concerned had been withdrawn from 
service. He was not aware that danger from carbon 
monoxide was deterring any operator from using 
gas producers. The danger was very slight, particu- 
larly in the open air. 

Peace RivER BripGE PRESENTED TO CANADA.— 
The formal presentation on August 30th of the 
2275ft. permanent suspension bridge on the Alaska 
Highway over the Peace River marked the com- 
pletion of one of the major construction jobs on the 
project. Representatives of the British Columbia 
and the American Governments, Canadian and 
American Army officials, delegates from the 
American Government and hundreds of workers and 
to ple witnessed the ceremony. Major- 
General Philip B. Fleming termed the American- 
financed structure as “an important link in the 
armour of the North American continent.” 


Rapio TELEPHONE Tzsts on L.N.E.R. Goops 
Tratns.—Successful tests have recently been earried 
out with radio telephone apparatus designed by 
engineers of Rediffusion, Ltd., and the L.N.E.R. to 
enable the engine crews and guards of freight trains 
to converse during the journey. Although most 
long-distance passenger trains have a corridor 
throughout and, in the case of some L.N.E.R. 
expresses, the ine tenders have a corridor 
through them as well, thereby enabling the guard to 
make direct contact with the driver and fireman, it is 
a very different matter with the long goods or 
mineral train, where the enginemen and the guard 
may be separated by more than a quarter of a mile 
of wagons. For some time the railways have 
realised the advantages of intercommunication 
facilities on moving trains and between moving 
trains and ground staff, and as it is not practicable 
in either case to effect connection by means of 
direct wire, radio methods have been tried. The 
tests were carried out on a goods train of fifty-two 
wagons between Hornsey and Hitchin, the apparatus 
being of such robust design that it withstood con- 
tinuous vibration and of a simplicity making it 
suitable for operation by anyone used to an ordinary 
telephone. 


Air and Water 


Water Suppiy in Sout Arrica.—The Town 
Council of Bloemfontein is planning another water 
storage scheme on the Modder River to meet the 
town’s rapidly growing needs. The matter has 
been receiving the attention of the municipal public 
works department over the past year and good 
progress has been made with the preliminary investi- 
gations. While a certain amount of the past year’s 
increase is attributed to war conditions—for 
example, the presence of military camps and air 
schools—most of the increased consumption is 
expected to be permanent. 

A River Drversion Scueme.—Denver, Colo., 
U.S.A,, needs an increased water supply, and in 
order to find it engineers are shortly to complete 
geological and geophysical studies involved in a 
30-million-dollar Blue River water diversion project. 
The geologist for the Interior Department will 
conduct core tests of strata and other geological 
tests in preparation for the siting of reservoirs 
and tunnels for the project. When completed, 
the diversion is expected to transfer more than 





400,000 acre-feet annually of Blue River water 
into the Platte River above Denver. Half of the 
water will be used for municipal consumption and 
half to serve the agricultural lands surrounding the 
city. 

“ BLowine-in” A DrarnaGeE TuNNEL.—A 
Canadian journal reports the successful ‘‘ blowing- 
in” of the Esker tunnel, a major feature of a 
scheme designed to drain the Steep Rock Lake from 
the bed of which the Steep Rock Iron Mines, Ltd., 
ultimately hopes to extract more than 2,000,000 tons 
of iron ore annually. It has been estimated that the 
lake bed ore will ensure sufficient reserves to keep 
the plant operating for more than fifty years. The 
tunnel, 1300ft. long and having an outlet 12ft. in 
diameter, was carried through a wall of rock to a 
point where only 7ft. of rock, covered by about 35ft. 
of sand and gravel, remained for the final blast. 
Scores of holes had been drilled into the overlayer 
of rock and packed with 1500 lb. of dynamite, 


Miscellanea 

TUNGSTEN FROM AUSTRALIA.—A leading tung- 
sten concern in Australia is King Island Scheelite 
N.L., which last year increased production to 242 
tons. Test holes have revealed that the mine has 
reserves of 1,100,000 tons of payable ore, and it has 
been decided to proceed with the construction of a 
new concentrating mill to treat 20,000 tons of crude 
ore & month. 

AnoTHER Lone Pirz Livze.—The construction 
has been begun of a 4}-million-dollar new petroleum 
products pipe line from Chicago to Toledo, to cut 
700 miles of tanker transport. From the East 
Chicago refinery the line will run 220 miles across 
Indiana to the western end ‘of Lake Erie. A feature 
of the project is that all the pipe and station equip- 
ment to be used is reclaimed material. 

CanaDIAN STEEL Propuction.—Now that the 
new blast-furnace of Dominion Steel and Coal 
Corporation of Canada has been blown in, the war- 
time expansion programme of the company may be 
considered as fairly well completed. The operation 
of the blast-furnace leaves only two more items to 
be completed. These consist of an ore beneficiation 
plant and a 700-ton mixer. The cost of these will 
be about 2,000,000 dollars. The net result will be 
the addition of some 60,000 tons of steel ingot to the 
present capacity of 715,000 tons, raising this to 
over 775,000 tons—a total wartime expansion of 
some 300,000 tons, or about 70 per cent. 

Tue Patestrine Mareriats TestTiInc Lapora- 
toRY.—A special issue of the Journal of the Asso- 
ciation of Engineers and Architects in Palestine, 
published at Tel Aviv, commemorates the twenty 
years of service of the Palestine Laboratory for 
Testing Materials. The issue includes an article 
dealing with the activities of the laboratory by its 
director, A. Arnstein, who has been a member of 
the American Society for Testing Materials for a 
number of years. He describes the work on soils, 
metals, stones, concrete, asphalt, paints, water, &c., 
and states: ‘“‘ All the tests mentioned above are 
made in accordance with standards of the British 
Standards Institution or those of the American 
Society for Testing Materials, with both of which 
the laboratory has been in constant touch for many 
years. Only where such standards are not avail- 
able are the tests made on other lines, including 
some developed by the laboratory itself, the 
reliability of which has in many cases now been 
definitely established.” 

Baitish Property tv Enemy Co 
Lieut.-Colonel Lord Dudley Gordon, D.S.O., too! 
the chair at the first meeting held recently of the 
F.B.I. Committee formed to consider the subject of 
British property, rights, and interests in enemy and 
enemy-occupied countries. Mr, C. F. I. Ramsden, 
Foreign Director of the F.B.I., said that the ques- 
tion was a much more complicated one than arose 
after the last war, when about £100,000,000 were 
obtained from the liquidation of German assets in 
this country and from transfers by Germany to this 
country, with the result that British claims were 
met in full, and, in addition, a substantial sum 
handed over to the Treasury, British investments 
on the Continent were now far larger, while German 
assets in this country were likely to prove much 
smaller. Also, it should be borne in mind that the 
fact of the enemies’ widespread occupation on the 
Continent and in the Far East added to the com- 
plexity of the problem. The Committee discussed 
the different sections into which the subject can be 
divided and agreed that it might be necessary to 


Personal and Business 


Sts Wiit1aM Daruine has been elected a direotop 
of Bruce Peebles and Co., Ltd. 

Mr. Norman Burke and Mr. C. EH. Ecker] 
have been appointed directors of James Howie, 
and Co., Ltd. 

Lumtey (Piant), Ltd., and Saville (Tractérs) 
Ltd., have changed their address to Warwick Road, 
Blackhill, Stratford-on-Avon. 

Mr. H. E. Tavcwert, A.M.I. Mech. E., AMI 
Prod. E., former managing director of Henry Poly 
and Co., Ltd., who joined Venner Time Switches, 
Ltd., over a year ago in an advisory capacity, hag 
recently been entrusted with the management of 
their No. 2 factory. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, arg 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, op 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institution of Civil Engineers 

Saturday, Oct. 30th.—Yorxs. Assoc.: Royal Victoria 
Station Hotel, Sheffield. ‘*‘ Remedial Works in 
Connection with the Waldershelf Slip, Broomhead 
Reservoir,” L. Bendelow. 2.30 p.m. 

Institution of Electrical Engineers; 

Monday, Nov. let.—S. Miptanp Centre: James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. “The High-Pressure Gas-Filled Cable,” C. T, 
Beaver and E. L. Davey. 6 p.m.—N. WALEs CentRE: 
Liverpool Royal Institution, Colquitt Street, Liver. 
pool. “* Boiler-House Measurement and Control for 

fficient Fuel Utilisation,” G. H. Barker and A. L, 
Hancock. © 5 p.m. 

Tuesday, Nov. 2nd.—N. Mrptanp CENTRE; Great 
Northern Hotel, Wellington Street, Leeds. ‘ Air 
Blast Circuit Breakers,” A. R. Blandford. 6 p.m. 

Wednesday, Nov. 3rd.—WrtRELEss SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Wave 
Guides in Electrical Communication,” J. Kemp. 
5.30 p.m. 

Thursday, Nov. 4th.—Savoy Place, Victoria Embank-. 
ment, W.C.2. Joint meeting. ‘‘ Bonded Deposits 
on Economiser Heating Surfaces,” J. R. Rylands 
and J. R. Jenkinson; ‘‘ Causes of High-Dewpoint 
Temperatures in Boiler Flue Gases,” W. F. Harlow. 
5.30 p.m, 

Institution of Locomotive Engineers 

Friday, Nov. 5th.—Connaught Rooms, Great Queen 

Street, Kingsway, W.C.2. Luncheon. 12,15 p.m. 
Institution of Production Engineers 

To-day, Oct. 29th.—Grosvenor House, Park Lane, W. |. 
Annual general meeting. ‘‘Human Element in 
Production,” Sir Stafford Cripps. 3 p.m. 

Sunday, Oct. 3lst.—Luton Section: The Library, 
George Street, Luton. ‘‘ Metal Spraying,” W. E. 
Ballard. 10 a.m, 

Monday, Nov. 1st.—Coventry Section: Technical 
College, Coventry. “Car Planning Principles 
Applied to Airframe Production,” B. G. L. Jackman, 
6.45 p.m.—SHEFFIELD Section: Victoria Hotel, 
Sheffield. ‘‘ The Pros and Cons of Works Joint Pro- 
duction Committees.” 6.30 p.m. 

Wednesday, Nov. 3rd.—MaNcuEsTER SEcTION: College 
of Technology, Manchester. ‘‘ The Advantages of 
Using Plastics,” H. W. J. Inshaw. 7.15 p.m. 

Saturday, Nov. 6th.—YorxKs Section: Great Northern 
Hotel, Leeds. ‘* Plastics,” C. R. Williams. 2.30 p.m, 

Iron and Steel Institute 

Saturday, Oct. 30th.—Technical College, Newport. “ The 
Yield Point in Steel,” C. A. Edwards, D. L. Phillips, 
and Y. H. Liu. 6 p.m, 

Junior Institution of Engineers 

To-day, Oct. 29th.—39, Victoria Street, 8.W.1. Films on 
“Transport of Power ”’ and “‘ And Now They Rest.” 
6.30 p.m. 

Sistaenien Nov, 3rd,—Mrptanp Section : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Annual general meeting. 6.30 p.m. 

Friday, Nov. 5th.—39, Victoria Street, estminster, 
8.W.1. “The Synchrophone as an Aid to Post-War 
Training,” N. Sandor. - 6.30 p.m. 

Manchester Association of Engineers 

Saturday, Oct. 30th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ The dling of Goods Traffic— 
Some Wartime Puzzles and How They are Solved,” 
E. G. Garstang. 2.30 p.m. 

National Smoke Abatement Society 

Friday, Nov. 5th—Caxton Hall, Westminster, 8.W.1. 
Annual general meeting. 10 a.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Oct. 29th.—Mining Institute, Newcastle-upon- 
Tyne. “E imental Fluid Dynamics Applied to 
Engineering Practice,” Dr. G. A. Hankins. 6 p.m. 

** Practical Planning ’’ Exhibition 

To-day, Oct. 29th and Saturday, Oct. 30th.—Institution of 
Civil Engineers, Great George Street, S8.W.1. 
10 a.m, to 6 p.m. 

Royal Society of Arts 

Wednesday, Nov. 3rd.—John Adam Street, Adelphi, 

W.C.2. Presidential address, ‘The Long Road of 








set up sub-committees to consider them. 


Progress,” E. F. Armstrong. 1.45 p.m. 








